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1882.  Agnew,  D.  Hayes,  M.D.,  LL.D.,  N.  W.  corner  Sixteenth 
and  Walnut  Streets,  Philadelphia.  Professor  of  Surgery 
(Emeritus)— Honorary  Professor  of  Clinical  Surgery  in  the 
University  of  Pennsylvania. 
*i88o.  AsHHURST,  John,  Jr.,  M.D.,  2000  West  De  Lancey  Place, 
Philadelphia.  Professor  of  Surgery  and  of  Clinical  Surgery 
in  the  University  of  Pennsylvania,  Surgeon  to  the  Pennsyl- 
vania Hospital,  Senior  Surgeon  to  the  Children's  Hospital 
of  Philadelphia. 

1882.     Barton,  James  M.,  A.M.,   M.D.,  1344  Spruce  Street,  Phila- 
delphia.    Surgeon  to  the  Jefferson  Medical  College  Hospital. 
=^1880.     Benham,    Silas   Nelson,    A.M.,   M.D.,    156  Third  Avenue, 
Pittsburg,  Pa. 
1882.     Billings,  John  Shaw,  M.D.,  LL.D.  Edin.  and  Harv.,  Army 
Medical    Museum,  Seventh  and  B  Streets  (S.  W.),  Wash- 
ington,-Surgeon  U.  S.  Army.     Member  of  Council,  1884-88. 
1882.     BoNTECou,  Reed  Brockwav,  M.D.,  82  Fourth  Street,  Troy, 
N.  Y.     Surgeon  to  the  Marshall  Infirmary,  Troy,  N.  Y. 
ti882.     Bozeman,  Nathan,  M.D.,  New  York. 
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*i88o.     Bramble,  D.  D.,  M.D.,  169  Broadway,  Cincinnati,  Ohio. 

*i88o.  Briggs,  William  Thompson,  M.D.,  corner  Summer  and  Union 
Streets,  Nashville,  Tenn.  Professor  of  Surgery  in  the 
Medical  Department  of  the  University  of  Nashville  and 
Vanderbilt  University,  Surgeon  to  the  University  Hospital  of 
Nashville  and  to  the  Hospital  of  the  Good  Shepherd. 
P)-esident,  1884. 

*i88o.  Brintox,  John  H.,  M.D.,  1423  Spruce  Street,  Philadelphia. 
Professor  of  the  Practice  of  Surgery  and  of  Clinical  Surgery 
in  the  Jefferson  Medical  College  of  Philadelphia,  Surgeon  to 
St.  Joseph's  Hospital,  Philadelphia.      Treasurer,  \^%i,-Z^. 

J:* 1 880. ''Brock,  Hugh  W.,  M.D.,  Morgantown,  West  Virginia. 
1882.  Bull,  William  Tillinghast,  M.D.,  35  West  Thirty-fifth 
Street,  New  York.  Adjunct  Professor  of  the  Practice  ot 
Surgery  and  of  Clinical  Surgery  in  the  College  of  Physicians 
and  Surgeons  of  New  York,  Surgeon  to  the  New  York  Hos- 
pital and  to  St.  Luke's  Hospital,  Consulting  Surgeon  to  the 
Hospital  for  Ruptured  and  Crippled  and  to  the  New  York 
Cancer  Hospital. 

1*1880.   Byrd,  William  Andrew,  M.D.,  Quincy,  111. 

*i88o.  Cabell,  James  L.,  A.M.,  M.D.,  LL.D.,  University  of  Virginia, 
Virginia.  Professor  of  Surgery  in  the  University  of  Vir- 
ginia. 

*i88o.  Campbell,  Henry  Fraser,  A.M.,  M.D.,  Augusta,  Ga.  Pro- 
fessor of  Surgery  and  Gynecology  in  the  Medical  Depart- 
ment of  the  University  of  Georgia,  Surgeon  to  the  City 
Hospital  and  to  the  Freedman's  Hospital  of  Augusta,  Ga. 
Me?nber  of  Council,  1882. 
1885.  CariMalt,  William  H.,  A.M.,  M.D.,  87  Elm  Street,  New 
Haven,  Connecticut.  Professor  of  Surgery  in  Yale  Uni- 
versity, Surgeon  to  the  New  Haven  Hospital. 
1882.  Cheever,  David  Williams,  M.D.,  President,  239  Boylston 
Street,  Boston.  Professor  of  Surgery  in  Harvard  University, 
Surgeon  to  the  Boston  City  Hospital. 

*i88o.     Coleman,  John  Scott,  M.D.,  563  Green  Street,  Augusta,  Ga. 
1882.     Cominger,  John  A.,  M.D.,  77}^  South  Illinois  Street,  Indian- 
apolis, Ind.     Professor  of- Surgery  in  the  Indiana  Medical 
College,  Surgeon  to  the  City  Hospital  of  Indianaj^olis. 
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*i88o.  Conner,  Phineas  Sanborn,  M.D.,  LL.D.,  Treasurer,  159 
West  Ninth  Street,  Cincinnati,  Ohio.  Professor  of  Surgery 
in  the  Medical  College  of  Ohio,  Surgeon  to  the  Cincinnati 
Hospital  and  to  the  Good  Samaritan  Hospital,  Cincinnati. 
Member  of  Council,  1883. 

I1882.     CuNNiNfJHAM,  Francis  D.,  M.D.,  Richmond,  Va. 

1883.  Dandrid(;e,  Nathaniel  Pendleton,  M.D.,  Gt^  W.  Eighth 
Street,  Cincinnati,  Ohio.  Professor  of  Practice  of  Surgery 
and  of  Clinical  Surgery  in  Miami  Medical  College,  Cincin- 
nati. 

I1882.     Davis,  J.  S.,  M.D.,  University  of  Virginia. 

*i88o.     Davis,   Samuel  T.,    M.D.,    134   North    Fourth    Street,   Lan- 
caster, Pa. 

*i88o.  Dawson,  William  Wirt,  M.D.,  corner  Third  and  Broadway, 
Cincinnati,  Ohio.  Professor  of  Clinical  Surgery  in  the 
Medical  College  of  Ohio,  Surgeon  to  the  Hospital  of  the 
Good  Samaritan,  Cincinnati.  Vice-President,  1883. 
1882.  Dennis  Frederic  Shepard,  M.D.,  21  East  Twenty-first 
Street,  New  York.  Professor  of  the  Principles  and  Practice 
of  Surgery  in  the  Bellevue  Hospital  Medical  College,  Sur 
geon  to  the  Bellevue  Hospital  and  to  St.  Vincent's  Hospital, 
and  Consulting  Surgeon  to  the  Hospital  for  Ruptured  and 
Crippled,  New  York.       Vice-President,  1887. 

ti882.     Detmold,  William,  M.D.,  New  York. 

1*1880.   DuGAS,  Louis  Alexander,  M.D.,  LL.D.,  Augusta,  Ga. 

1882.  DuNOTT,  Thomas  J.,  M.D.,  132  Walnut  Street,  Harrisburg,  Pa. 

Surgeon  to  the  Harrisburg  Hospital. 

1883.  Fencer,   Christian,   M.D.,    269   La   Salle  Avenue,  Chicago. 

Professor  of  General  Pathology  and  Pathological  Anatomy 
in  the  Chicago  Medical  College  (Medical  Department  of 
Northwestern  University;. 
ti882.  FiFiELD,  William  C,  M.D.,  Boston,  Mass. 
1882.  Forbes,  William  Smith,  M.D.,  1409  Locust  Street,  Philadel- 
phia. Professor  of  Anatomy  in  the  Jefferson  Medical  Col- 
lege of  Philadelphia,  Surgeon  to  the  Protestant  Episcopal 
Hospital  of  Philadelphia. 
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1882.  Gay,  George  Washington,  M.D.,  589  Tremont  Street, 
Boston.  Surgeon  to  the  Boston  City  Hospital,  Clinical 
Instructor  in  Surgery,  Harvard  University.  Member  of 
Coil  tic  il,  1882. 

*i88o.     GouLEY,  John  W.  S.,  M.D.,  324  Madison  Avenue,  New  York. 
Surgeon    to    Bellevue    Hospital,    New   York.     Member    of 
"Council,  1881  ;    Vice-President,  1886. 

|i88o.     Greene,  W.  Warren,  M.D.,  Portland,  Me. 
1882.     Gregory,  Elisha  H.,  M.D.,  LL.D.,   1006  Olive  Street,  St. 
Louis.     Professor  of  Surgery  in  the  St.  Louis  Medical  Col- 
lege Surgeon  to  the  St.   Louis  Hospital,  St.   Louis.      Vice- 
Fresident,  1884. 

1*1880.  Gross,  Samuel  David,  M.I).,  LL.D.,  D.C.L.,  Philadelphia. 

*i88o.  Gross,  Samuel  W.,  A.M.,  M.D.,  LL.D.,  11 12  Walnut  Street, 
Philadelphia.  Professor  of  the  Principles  of  Surgery  and  of 
Clinical  Surgery  in  the  Jefferson  Medical  College  of  Phila- 
delphia.    Monber  of  Council,  1888. 

J*i88o.   Gunn,  Moses,  M.D.,  LL.D.,  Chicago. 

|i88o.     Hodge,  H.  Lenox,  M.D.,  Philadelphia. 
J1880.     Hodgen,  John  T.,  M.D.,  St.  Louis. 
|i88o.     Hughes,  J.  C,  M.D.,  Keokuk,  Iowa. 
t*i88o.   Hutchison,  J.  C,  M.D.,  Brooklyn,  New  York. 

1882.  Isham,  Ralph  N.,  A.M.,  M.D.,  321  Dearborn  Avenue,  Chi- 
cago. Professor  of  the  Principles  and  Practice  of  Surgery 
in  the  Chicago  Medical  College  (Medical  Department  of  the 
Northwestern  University). 

*i88o.  Johnston,  Christopher,  M.D.,  201  West  Franklin  Street, 
Baltimore.  Professor  of  Surgery  in  the  University  of  Mary- 
land (Emeritus).      Vice-President,  1885. 

*i88o.  Keen,  William  Williams,  A.M.,  M.D.,  1729  Chestnut  Street, 
Philadelphia.  Professor  of  the  Principles  and  Practice  of 
Surgery  in  the  Woman's  Medical  College  of  Pennsylvania, 
Surgeon  to  St.  Mary's,  St.  Agnes's,  and  the  Woman's  Hos- 
pitals, Philadelphia. 

*i88o.  Kinloch,  Robert  Alexander,  M.D.,  285  Meeting  Street, 
Charleston,  S.  C.     Professor  of  Surgery  in  the  Medical  College 
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of  the  State  of  South  Carolina,  Surgeon  to  the  Roper  Hos- 
pital and  to  the  City  Hospital,  and  Surgeon  and  Gynecolo- 
gist to  St.  Xavier's  Infirmary,  Charleston.  Member  of  Council, 
1 880-8  r,  1886. 

*i88o.     Levis,  Richard  J.,  A.M.,  M.D.,  1627  Walnut  Street. 
:J:i882.     Little,  James  L.,  M.D.,  New  York. 

1882.  Maclean,    Donald,    M.D.,    F.R.C.S.    Edin.,    72    Lafayette 

Avenue,  Detroit,  Michigan.  Professor  of  Surgery  and  of 
Clinical  Surgery  in  the  University  of  Michigan  ;  Surgeon 
to  the  University  Hospital,  Ann  Arbor;  Consulting  Surgeon 
to  the  Harper  Hospital,  Detroit. 

*i88o.     Marks,  Solon,  M.D.,  136  Wisconsin  Street,  Milwaukee,  Wis- 
consin.    Surgeon  to  St.  Mary's  Hospital  of  Milwaukee. 

*i88o.     Mastin,   Claudius  Henry,   M.D.,  LL.D.    Univ.    of  Penna., 
Northeast  corner  Joachim  and   Conti  Streets,  Mobile,  Ala. 
Vice-  President,  1883. 
18S7.     Mastin,  William  McDowell,  M.D.,  Northeast  corner  Joachim 
and  Conti  Streets,  Mobile,  Ala. 

1883.  McCann,  James,   M.D.,  300  Penn  Avenue,   Pittsburg.     Sur- 

geon to  the  Western  Pennsylvania  Hospital,  Pittsburg,  Pa. 

1882.  McGraw,  Theodore  A.,  M.D.,  107  West  Fort  Street,  Detroit, 
Michigan.  Professor  of  Surgery  in  the  Detroit  Medical  Col- 
lege, Surgeon  to  St.  Mary's  Hospital  and  to  the  Harper 
Hospital,  Detroit. 
*i88o.  McGuire,  Hunter,  M.D.,  LL.D.,  Southwest  corner  Sixth 
and  Grace  Streets,  Richmond,  Va.  Member  of  Council, 
1880-85  ;  President,  1886. 

1882.  McLean,  LeRoy,  M.D.,  21  First  Street,  Troy,  New  York. 
Surgeon  to  the  Troy  Hospital  in  charge  of  the  Sisters  of 
Charity. 
*i88o.  Mears,  J.  EwiNG,  A.M.,  M.D.,  Recorder,  1881-88,  1429 
Walnut  Street,  Philadelphia.  Professor  of  Anatomy  and  of 
Clinical  Surgery  in  the  Pennsylvania  College  of  Dental 
Surgery,  Demonstrator  of  Surgery  in  the  Jefferson  Medical 
College  of  Philadelphia,  Surgeon  to  St.  Mary's  and  St. 
Agnes'  Hospitals,  Philadelphia. 
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1S85.  Michael,  Jacob  Edwin,  A.M.,  M.D.,  937  Madison  Avenue, 
Baltimore.  Professor  of  Anatomy  and  Clinical  Surgery  in 
the  University  of  Maryland,  Surgeon  to  the  University  Hos- 
pital, Consulting  Surgeon  to  the  Presbyterian  Eye,  Ear,  and 
Throat  Charity  Hospital,  Baltimore. 

=  1880.  Moore,  Edv/akd  Mott,  M.D.,  LL.D.,  6^  South  Fitzhugh 
Street,  Rochester,  N.  Y.  Surgeon  to  St.  Mary's  Hospital  of 
Rochester.      Vice-President,  1882  ;  President,  1884. 

'1880.  Morton,  Thomas  George,  M.D.,  Philadelphia.  Surgeon  to 
the  Pennsylvania  Hospital,  to  the  Orthopaedic  Hospital,  and 
to  the  Jewish  Hospital,  Philadelphia. 

1886.  MuDD.  Henry  H.,  M.D.,  2604  Locust  Street,  St.  Louis,  Mo. 
Professor  of  Surgical  Anatomy  and  Clinical  Surgery  in  St. 
Louis  Medical  College,  Surgeon  to  St.  Luke's  Hospital. 

18S2.  Nancrede,  Charles  Bevlard,  M.D.,  2109  Pine  Street,  Phila- 
delphia. Professor  of  General  and  Orthopaedic  Surgery  in 
the  Philadelphia  Polyclinic  and  College  for  Graduates,  Sur- 
geon to  the  Protestant  Episcopal  Hospital  and  to  St.  Chris- 
topher's Hospital  for  Children,  Philadelphia. 

1882.  NoRRis,  Basil,  M.D.,  Surgeon  U.  S.  Army,  "Occidental 
Hotel,"  San  Francisco,  Cal. 

1882.  Owens,  John  E.,  M.D.,  186  Michigan  Avenue,  Chicago. 
Professor  of  Surgical  Anatomy  and  Operative  Surgery  in  the 
Chicago  Medical  College,  Attending  Surgeon  to  St.  Luke's 
Hospital,  Chicago. 

'18S0.  Packard,  John  H.,  M.D.,  1924  Spruce  Street,  Philadelphia. 
Surgeon  to  the  Pennsylvania  Hospital  and  to  St.  Joseph's 
Hospital,  Philadelphia.      Treasurer,  1880-83. 

^1880.  Pancoast,  William  Henry,  M.D.,  1500  Walnut  Street,  Phila- 
delphia. Professor  of  Anatomy  in  the  Medico-Chirurgical 
College  of  Philadelphia. 
1885.  Park,  Roswell,  A.M.,  M.D.,  510  Delaware  Avenue,  Buffalo, 
New  York.  Professor  of  Surgery  in  the  Medical  Department 
of  the  University  of  Buffalo,  Surgeon  to  the  Buffalo  General 
Hospital,  and  Consulting  Surgeon  to  the  Fitch  Accident 
Hospital. 
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1882.  Parkes,  Charles  T. ,  M.D.,  125  State  Street,  Chicago.      Pro- 

fessor of  the  Principles  and  Practice  of  Surgery  and  of 
Clinical  Surgery,  Rush  Medical  College,  Chicago. 

1883.  Peck,  Washington  F.,  A.M.,  M.D.,  no   East  Third   Street, 

Davenport,  Iowa.  Professor  of  Surgery  and  of  Clinical 
Surgery  in  the  Medical  Department  of  the  State  University 
of  Iowa,  Surgeon  to  the  Mercy  Hospital  of  Davenport,  and 
Consulting  Surgeon  to  the  Mercy  Hospital  of  Iowa  City. 
Member  of  Council,  1888. 
I1882.     Peters,  George  A.,  M.D.,  New  York. 

1881.  Pollock,  Alex.   M.,   M.D.,    P.    O.    Box  838,   Pittsburg,  Pa. 

Surgeon  to  the  Mercy  Hospital  and  to  the  Passavant's  Hos- 
pital of  Pittsburg.  . 
1887.  Porter,  Charles  Burnham,  A.B,,  A.M.,  M.D.  (Harv.),  5 
Arlington  Street,  Boston,  Mass.  Professor  of  Clinical  Sur- 
gery in  Harvard  Medical  School,  Surgeon  to  the  Massa- 
chusetts General  Hospital. 

1882.  Porter,  William  Gibbs,  M  D.,  1223  Spruce  Street,  Philadel- 

phia. Surgeon  to  the  Presbyterian  Hospital  and  to  the 
Philadelphia  Hospital. 

1882.  Prewitt,  Theodore  F.  ,  M.D.,  2126  Olive  Street,  St.  Louis. 
Professor  of  the  Principles  and  Practice  of  Surgery  and  of 
Clinical  Surgery  in  the  Missouri  Medical  College,  Surgeon 
to  St.  John's  Hospital,  St.  Louis.      Vice-President,  1886. 

1882.     Prince,  David,  M.D.,  Jacksonville,  Illinois. 

1886.  Ransohoff,    Joseph,     M.D.,    F.R.C.S.     Eng.,    296    Walnut 

Street,    Cincinnati,    Ohio.     Professor   of  Anatomy    in    the 
Medical  College  of  Ohio,  Surgeon  to  the  Cincinnati  Hos- 
pital and  to  the  Good  Samaritan  Hospital,  Cincinnati. 
1882.     Reed,   Thomas  B.,  M.D.,  1427  Walnut  Street,  Philadelphia. 
Surgeon  to  the  Presbyterian  Hospital,  Philadelphia. 

1887.  Richardson,  Maurice  Howe,  A.B.,  M.D.,  66  Beacon  Street, 

Boston,  Mass.     Surgeon  to  the  Massachusetts  General  Hos- 
pital,   and    Assistant    Professor   of    Anatomy   in    Harvard 
Medical  School. 
*i88o.     Richardson,    Tobias    G.,   M.D.,    282    Prytania   Street,   New 
Orleans.     Professor  of  Surgery  in  the  Medical  Department 
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of  the  University  of  Louisiana,  Surgeon  to  the  Charity- 
Hospital,  New  Orleans.      Vice-President,  1885. 

1882.  Roberts,  John  B.,  M.D.,  Vice-President,  1627  Walnut  Street, 
Philadelphia.  Professor  of  Anatomy  and  Surgery  Philadel- 
phia Polyclinic,  Surgeon  to  St.  Mary's  Hospital,  to  the 
Jewish  Hospital  and  to  St.  Agnes's  Hospital,  and  Lecturer  on 
Anatomy  in  the  Summer  School  of  the  University  of  Penn- 
sylvania. 

1882.     RusHMORE,    John    Dikeman,    M.D.,    129    Montague    Street, 

Brooklyn,  N.  Y.     Professor  of  Surgery  in  the  Long  Island 

College  Hospital,  Surgeon  to  the  Brooklyn  Hospital,  to  St. 

Peter's  Hospital,  and  to  the, Eye  and  Ear  Hospital,  Brooklyn. 

*i88o.     Russell,  Thomas  Pember,  M.D.,  Oshkosh,  Wisconsin. 

I1882.     Sabine,  Thomas  Taunton,  M.D.,  New  York. 

*i88o.  Sayre,  Lewis  Albert,  M.D.,  285  Fifth  Avenue,  New  York. 
Professor  of  Orthopaedic  Surgery  in  the  Bellevue  Hospital 
Medical  College,  Consulting  Surgeon  to  the  Bellevue  Hos- 
pital, to  the  Charity  Hospital,  to  St.  Elizabeth's  Hospital, 
and  to  the  Home  for  Incurables,  New  York. 
1882.  Senn,  Nicholas,  M.D.,  253  Twelfth  Street,  Milwaukee,  Wis. 
Attending  Surgeon  to  the  Milwaukee  Hospital,  and  Professor 
of  Principles  of  Surgery  and  of  Surgical  Pathology  in  Rush 
Medical  College,  Chicago,  Illinois. 
1882.  Smith,  Alan  Penniman,  M.D.,  24  West  Franklin  Street, 
Baltimore,  Md.  Surgeon  to  St.  Vincent's  Hospital,  to  the 
Union  Protestant  Infirmary,  to  the  Hebrew  Hospital,  to  St. 
Agnes's  Hospital,  to  the  Maryland  Eye,  Ear,  and  Throat 
Hospital,  and  to  the  Hospital  for  Diseases  of  Women,  Balti- 
more, Maryland. 
1882.  Smith,  Stephen,  A.M.,  M.D.,  574  Madison  Avenue,  New 
York.  Professor  of  Clinical  Surgery  in  the  University 
Medical  College  of  New  York,  Surgeon  to  Bellevue  Hospital 
and  to  St.  Vincent's  Hospital,  New  York. 

1882.  Squire,  T.  H.,  M.D.,  409  East  Church  Street,  Elmira,  N.  Y. 

1883.  Taylor,  William  Edwin,    M.D.,  "Occidental   Hotel,"    San 

Francisco,  Cal.     Professor  of  the  Principles  and  Practice  of 
Surgery  in   the  Medical   Department  of  the  University   of 
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California,  and  in  the  Dental  Department  of  the  same  Uni- 
versity, San  Francisco. 

1885.     Thompson,  J.   Ford,   M.D.,   1401    H   Street,   N.  W.,   Wash- 
ington, D.  C.     Professor  of  Surgery  in  the  National  Medical 
College,  Surgeon  to  the  Garfield  Memorial  Hospital  and  to 
the  Children's  Hospital. 
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NOTICE. 


This   Volume   of    Transactions    contains    the    papers    read    before   the 
Association  at  the  meeting  held  September  i8,  19,  and  20,  1888. 

The  Association  assumes  no  responsibility  for  the  statements  and  opinions 
published  in  this  volume. 


REPORT  OF  THE  COMMITTEE  ON  NECROLOGY. 


THEODORE  ROMEYN  VARICK,   M.D. 
Born   June  24,  1825.     Died  November  23,  1887. 

Dr.  Theodore  Romeyn  Varick  was  born  in  Dutchess 
County,  New  York,  and  came  with  his  parents,  at  the  age  of 
seven  years,  to  New  Jersey.  In  1841  he  entered  the  Collegiate 
Department  of  the  University  of  New  York,  where  he  remained 
for  a  period  of  two  years  and  then  entered  the  Medical  Depart- 
ment of  the  same  Institution,  from  which  he  graduated  in  1846. 
Soon  after  graduation  he  was  appointed  assistant  physician  in 
the  New  York  Dispensary  and  after  a  year's  service  was  made 
one  of  the  attending  physicians.  During  his  term  of  service 
he  was  attacked  with  typhus  fever  and  passed  through  a  severe 
illness.  On  his  recovery,  he  took  up  his  residence  in  Jersey 
City,  where  he  remained  in  practice  until  his  death.  Beginning 
in  1847,  ^^  made  a  number  of  valuable  contributions  to  current 
medical  literature.  He  was  a  member  of  a  number  of  medical 
societies,  among  them  the  American  Medical  Association,  New 
York  Academy  of  Medicine,  New  York  State  Medical  Society, 
New  Jersey  Medical  Society,  and  New  York  Neurological 
Society.  He  became  a  member  of  the  American  Surgical 
Association  in  1885.  He  was  appointed  in  1869  Surgeon-Gen- 
eral of  the  State  of  New  Jersey,  and  later  a  manager  of  the 
Morris  Plains  Hospital  for  the  Insane.  His  death  was  deeply 
regretted  and  sincerely  mourned  by  the  community  in  which 
he  had  lived  from  his  boyhood. 
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JOHN  LIGHT  ATLEE,  M.D. 
Born  November  2,  1799.     Died  October  i,  1885. 

John  Light  Atlee,  M.D.,  LL.D.,  an  Honorary  Fellow  of  the 
American  Surgical  Association,  was  born  November  2,  1799,  in 
the  city  of  Lancaster,  Pennsylvania.  He  was  of  English  origin, 
descending  from  a  long  line  of  distinguished  ancestors.  He 
received  his  academic  education  at  a  well-known  school  in  the 
City  of  Philadelphia,  and  began  his  medical  education  in  181 5, 
in  the  office  of  Dr.  Samuel  Hulmes,  of  Lancaster.  He  entered 
the  Medical  Department  of  the  University  of  Pennsylvania  in 
1817,  and  received  the  degree  of  Doctor  of  Medicine  from  that 
Institution  in  1820.  He  returned  to  Lancaster  after  his  gradua- 
tion and  began  the  practice  of  his  profession,  which  he  con- 
tinued actively  until  within  a  few  days  of  his  death,  extending 
over  a  period  of  sixty-five  years. 

He  took  part,  as  one  of  the  founders,  in  the  organization  of 
the  Lancaster  County  Medical  Society  in  1844;  of  the  State 
Medical  Society  in  1848  ;  of  the  American  Medical  Association 
in  1847;  of  the  latter  he  occupied  the  positions  of  vice-presi- 
dent and  president.  He  was  an  Honorary  Fellow  of  the  Gyne- 
cological Society  of  Boston,  and  an  Associate  Fellow  of  the 
College  of  Physicians  of  Philadelphia.  In  1843  ^^  revived  the 
operation  of  ovariotomy,  and  aided  in  this  direction  by  the  val- 
uable labors  of  his  distinguished  brother.  Dr.  Washington  L- 
Atlee,  established  upon  a  permanent  basis,  "despite  the  condem- 
nation by  men  occupying  the  highest  position  in  the  profession, 
as  writers  and  teachers  on  both  sides  of  the  Atlantic,  an  opera- 
tion which  each  succeeding  year  delivers  an  army  of  women 
from  death  and  lays  the  world  under  tribute  to  his  genius." 
Early  in  life  he  became  a  communicant  of  the  Protestant  Epis- 
copal Church,  was  a  senior  warden  for  forty  years,  and  always 
took  an  active  part  in  the  meeting  of  the  Diocesan  and  General 
Conventions. 

He  possessed,  in  an  eminent  degree,  all  those  qualities  which 
combine  to  make  a  good  and  great  physician.     "  He  was  a  life- 
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long  Student,  a  close  observer,  bold  and  self-reliant  without 
being  rash,  honorable  in  professional  intercourse,  the  implaca- 
ble foe  to  all  forms  of  charlatanry  or  doubtful  methods,  whether 
in  or  out  of  the  profession,  and  withal  possessed  a  sweet, 
gentle  disposition,  combined  with  a  cheerful  and  dignified  de- 
portment, eminently  calculated  to  inspire  confidence  and  hope 
in  the  sick  and  to  command  respect  among  his  medical  breth- 
ren.    A  good  citizen,  a  great  physician,  a  Christian  gentleman." 


THOMAS  TAUNTON  SABINE,  M.D. 
Died  August  23,  1888,  aet.  47. 

Dr.  Thomas  Taunton  Sabine  was  born  and  educated  in  the 
city  of  New  York.  He  graduated  in  1864  from  the  College  of 
Physicians  and  Surgeons,  and  afterward  served  on  the  house 
staff  of  the  New  York  Hospital.  At  the  expiration  of  his  term 
of  service  in  the  hospital,  he  was  attacked  with  pulmonary 
hemorrhage,  which  laid  the  foundation  of  a  state  of  ill  health 
which  continued  during  his  life.  Notwithstanding  his  impaired 
health,  he  devoted  much  of  his  time  to  hospital  work,  occupy- 
ing positions  as  Attending  Surgeon  to  Bellevue,  St.  Luke's,  and 
other  hospitals.  He  also  filled  the  Chair  of  Anatomy  in  the 
College  of  Physicians  and  Surgeons,  to  which  he  was  elected 
in  1879.  He  was  elected  a  Fellow  of  the  American  Surgical 
Association  in  1882.  "As  an  operator  he  was  conscientious, 
bold,  and  brilliant,  and  as  a  teacher  he  was  impressive  and 
thorough,  and  had  the  rare  faculty  of  making  the  study  of  his 
subject  a  pleasure  as  well  as  a  profit.  Socially  he  was  much 
beloved  by  his  friends,  uniting,  as  he  did,  a  Christian  resigna- 
tion, with  a  love  for  truth,  honor,  and  fairness  in  all  things, 
which  rounded  out  a  truly  lovable  character."  J.  E.  M. 
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PROF.  DR.  BERNHARDT  V0.\  LAXGEN BECK.— Honor.\ry  Fellow,  1886. 

Born  in  the  Province  of  Hanover,  November  8,  1810.     Died  at  Wiesbaden, 
September  30,  1887. 

Of  all  the  German  surgeons,  Langenbeck  was  the  greatest, 
both  as  to  the  character  and  extent  of  the  work  he  performed 
and  in  the  influence  he  exerted  upon  surgery  in  Germany  and 
abroad.  Graduating  at  Gottingen  in  1835,  where  he  had  had 
the  advantage  of  special  training  under  the  direction  of  his 
uncle  "the  Elder  Langenbeck,"  he  was  the  following  year  ap- 
pointed Privatdocent  in  Physiology  in  the  University.  After  a 
somewhat  extended  visit  to  France  and  England,  he  returned 
in  1840  to  take  the  position  of  Professor  Extraordinary  of  Sur- 
gery. In  1842  he  went  to  Kiel  as  Professor  of  Surgery  (ordi- 
nary), and  six  years  later,  after  some  active  service  in  the 
Schleswig-Holstein  war,  succeeded  Dieffenbach  at  Berlin. 
This  professorship  of  surgery  was  held  until  1882,  when  he 
retired  to  Wiesbaden,  continuing  in  private  practice  until  failing 
eyesight  in  1 885  brought  his  active  labors  to  a  close.  Only  two 
weeks  before  his  death,  though  quite  feeble,  he  took  part  in  the 
proceedings  of  the  Wiesbaden  meeting  of  the  Society  of  Nat- 
uralists. 

As  Surgeon-General  of  the  Prussian  Army  he  performed  a 
great  deal  of  work  as  operator  and  advisor  during  and  after  the 
campaigns  of  1866  and  1 870-1. 

From  the  first  he  was  the  editor  of  the  Archives  of  Clinical 
Surgery  bearing  his  name,  in  which  during  a  quarter  of  a 
century  were  published  a  large  part  of  the  more  important  con- 
tributions of  German  surgeons  to  professional  literature.  From 
Its  foundation  for  fourteen  years  he  was  President  of  the  Con- 
gress of  German  Surgeons.  As  an  operator  he  held  first  rank 
both  in  invention  and  execution,  and  as  a  teacher  may  almost 
be  said  to  have  created  modern  German  Surgery,  civil  and  mili- 
tary. His  writings,  though  not  very  numerous,  and  largely 
upon  gunshot  wounds  and  their  effects,  each  and  all  exerted  a 
widespread  influence. 
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WILLIAM   A.   BVRE),   M.D. 

William  A.  Byrd,  M.D.,  of  Quincy,  111.,  died  from  the  effects 
of  sunstroke  at  Stater,  Mo.,  aged  forty-four  years.  A  native  of 
Virginia,  he  graduated  at  the  Missouri  Medical  College  in  1867, 
and  soon  after  settled  in  practice  at  Quincy,  111.  He  was  elected 
a  Fellow  of  the  American  Surgical  Association  in  1880,  was 
chairman  of  the  Surgical  Section  of  the  American  Medical 
Association  in  1 88 1,  and  president  of  the  Illinois  State  Medical 
Society  in  1885-6. 

MOSES  GUXN,  M.D..  LL.D. 

MosES  GuNN,  M.D.,  LL.D.,  Professor  of  Surgery  in  Rush 
Medical  College.  Born  at  East  Bloomfield,  N.  Y.,  April,  1822. 
Died  at  Chicago,  111.,  Nov.  4,  1887,  of  malignant  disease  of  the 
liver. 

An  original  Fellow  of  the  American  Surgical  Association  and 
its  President  in  1886,  Prof  Gunn  was  one  of  its  most  active  and 
valued  members.  Graduating  at  the  Medical  College  at  Geneva, 
N.  Y..  in  1846,  he  soon  afterward  went  to  Ann  Arbor,  Mich,, 
where  he  remained  until  1867,  when  he  removed  to  Chicago, 
where  he  spent  the  remainder  of  his  life.  Scarcely  was  he 
settled  in  Ann  Arbor  when  he  began  giving  private  instruction 
in  anatomy,  and  with  the  organization  of  the  Medical  Depart- 
ment of  the  University  of  Michigan  1849,  he  was  appointed  Pro- 
fessor of  Anatomy  and  Surgery,  and  filled  the  double  chair 
for  five  years.  For  thirteen  years  longer  he  was  Professor  of 
Surgery  in  the  Institution,  resigning  in  1867  to  take  the  Chair 
of  Surgery  at  "  Rush,"  made  vacant  by  the  death  of  Brainard, 
which  he  held  up  to  the  time  of  his  death. 

Of  commanding  presence,  dignified  yet  genial,  widely  known 
to  the  profession  of  the  country,  his  death  removed  one  of  the 
most  prominent  of  America's  teachers  and  operators,  whose 
work  didactic  and  clinical,  carried  on  for  more' than  forty  years, 
brought  him  deserved  reputation  and  regard.  P.  S.  C. 
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ADDRESS  OF  THE  PRESIDENT. 

THE  RELATION  OF  SOCIAL  LIFE  TO  SURGICAL  DISEASE. 

By  D.  HAYES  AGNEW,  M.D., 

OF    PHILADELPHIA. 


Fellows  of  the  American  Surgical  Association  :  As  the 
generations  fare  on,  enriched  by  the  results  of  scientific  labor, 
which  pours  its  tides  of  opulence  into  all  departments  of  human 
thought  and  industry,  there  follow,  through  a  reactive  or  reflex 
influence,  certain  notable  changes,  not  only  on  the  life  and 
manners  of  a  people,  but  on  their  physical  and  mental  diseases. 
The  more  advanced  a  civilization  the  more  complex  become 
the  problems  which  surround  it.  While  the  accumulation  of 
wealth  and  the  multiplication  of  appliances  for  human  comfort 
have  in  the  aggregate  contributed  to  the  well-being  of  the  race, 
yet  there  is  reason  to  fear  that  the  insatiate  and  ambitious 
demands  of  the  masterful  leaders  in  the  work  of  the  world, 
unless  conditioned  and  environed  by  reasonable  safeguards, 
may  acquire  their  triumphs  at  the  expense  of  human  life.  It 
is  a  suggestive  and  a  solemn  thought,  that  in  the  victorious 
march  of  civilization  thousands  of  victims  must  perish  beneath 
her  chariot-wheels.  There  really  seems  to  be  a  perpetual 
antagonism  between  man's  inventions  and  discoveries  and  the 
well-being  of  a  no  inconsiderable  fraction  of  humanity.  He 
reduces  the  elastic  vapor  of  water  to  practical  use,  and  is 
rewarded  by  seeing  countless  numbers  of  human  beings  blown 
into  shapeless  masses  by  his  rebellious  servant;  his  chemistry 
creates  formidable  explosives,  capable  of  dislodging  the  solid 
strata  of  the  earth,  and  yet,  in  wicked  hands,  become  instru- 
ments   for    consummating    such    diabolical   plots    as    serve    to 
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unsettle  the  peace  of  a  nation.  He  rears  manufactories  for 
fashioning  the  multitudinous  fabrics  which  minister  to  the  com- 
fort and  luxury  of  the  race,  and  yet,  while  the  hands  of  the 
fabricator  are  busy  manipulating  the  materials  of  these  indus- 
tries, he  is  breathing  a  death-laden  air.  We  send  out  mission- 
aries to  China  and  the  Sandwich  Islands  to  reclaim  their  people 
from  the  barbarities  of  heathenism,  and  then  our  commerce  to 
ruin  their  souls  and  wreck  their  bodies.  There  seems,  indeed, 
to  be  an  eternal  conflict  between  good  and  evil. 

Considerations  like  these  naturally  lead  to  a  very  inviting 
field  of  study,  namely,  the  relation  between  the  material  pros- 
perity of  a  people  and  the  forms  of  their  diseases.  What  I 
propose,  however,  in  discharging  one  of  the  duties  belonging 
to  the  honorable  office  to  which,  by  your  kind  suffrages,  I  have 
been  elected,  is,  very  briefly,  to  follow  one  line  of  this  inquiry — 
that  is,  the  relation  of  social  life  to  surgical  disease. 

There  is  no  tyranny  more  -exacting  or  despotic  than  that 
exercised  by  the  conventionalities  which  govern  our  living.  All 
stages  of  life  from  infancy  to  old  age  are  under  its  domination. 
It  dictates  the  education,  the  manners,  the  walk,  the  dress,  the 
forms  of  speech — in  fine,  the  whole  being.  Beyond  all  contra- 
diction the  behests  of  fashion  are  vastly  more  influential  in 
governing  public  conduct  than  any  arguments  drawn  from  the 
teachings  of  structure  and  function.  As  a  rule,  when  the  con- 
flict is  between  taste  and  reason,  the  victory  will  be  on  the  side 
of  taste.  In  nothing  is  this  more  forcibly  displayed  than  in  the 
apparel  used  to  protect  the  body. 

It  is  not  an  agreeable  task  to  peer  into  the  wardrobes  or 
dressing-rooms  of  our  fair  countrywomen.  I  have  no  special 
taste  for  exploring  museums  of  bizarre  collections.  Indeed, 
without  a  key  to  interpret  the  curious  and  ingenious  mecha- 
nisms for  clothing  the  form  divine,  such  an  exploration  would 
be  like  an  archaeologist  attempting  Egyptology  ignorant  of 
cuneiform  inscriptions.  I  have,  however,  some  knowledge  of 
human  anatomy  in  its  broadest  sense,  and  when  I  look  upon 
the  masterpieces  of  the  human  form,  whether  in  marble  or  on 
canvas,  a  Belvidere  Apollo  or  a  Venus  de  Medici,  and  contrast 
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these  with  the  dressed-out  specimens  of  modern  women,  I  am 
forced  to  admiration  ;  not  so  much  at  the  amazing  ingenuity 
displayed  in  concealing  the  divinely  appointed  form,  as  at  the 
plasticity  and  patient  submission  of  mortal  clay  under  the  des- 
potism of  a  conventional  inquisition.  Were  these  processes  of 
mutilation  and  abnormality  harmless,  did  the  body  consist  of  a 
mere  mass  of  protoplasm  capable,  under  the  application  of  cer- 
tain stimuli,  of  assuming  normally  protean  shapes,  the  subject 
might  be  passed  over  with  the  feeling  of  a  naturalist,  but  this  is 
not  so.  These  violations  of  the  laws  of  structure  bring  with 
them  serious  penal  inflictions,  which,  did  they  terminate  with 
the  original  offender,  might  be  dismissed  with  a  sentiment  of 
pity,  but  projecting,  as  they  do,  their  baneful  consequences  to 
successors,  they  become  proper  subjects  for  criticism. 

Let  me  name  a  few  examples  as  illustrative  of  my  subject. 
For  some  time  the  profession  has  been  speculating  on  the 
causation  of  nasal  and  post-nasal  catarrh,  with  its  accompanying 
auditory  defects,  the  growing  frequency  of  which  cannot  have 
escaped  general  observation.  Doubtless  no  single  agency  will 
explain  the  presence  among  us  of  this  unpleasant  disease,  yet 
there  are  facts  connected  with  this  affection  which  to  me  are 
very  suggestive.  I  cannot  recall  an  instance  in  which  I  have 
met  with  the  disease  among  females  belonging  to  the  Society 
of  Friends,  Dunkards,  or  Mennonites.  If  this,  on  more  ex- 
tended observation,  proves  to  be  true,  may  not  the  head-dress 
peculiar  to  these  people  be  accepted  in  explanation  of  their 
exemption.  The  bonnet,  which  at  one  time  overshadowed  the 
entire  head,  as  all  know,  has  been  gradually  shrinking  in  its 
dimensions,  until  it  has  become  a  mere  shadow  of  its  former 
self,  and  offers  no  protection  whatever  to  the  head.  As  a  sub- 
stitute, I  would  not  insist  upon  the  quaint  headgear  of  the 
Friend,  though  I  believe  that  any  modification  which  will  pro- 
tect this  part  of  the  body  will  lessen  the  tendency  to  catarrhal 
inflammation  of  the  naso-pharyngeal  mucous  membrane. 

Muscular  Restraint. — A  legion  of  physical  imperfections 
arises  from  muscular  restraint.  Among  these  may  be  mentioned 
weak  ankles,  narrow  or  contracted  chests,  round  shoulders,  pro- 
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jecting  scapulae,  and  lateral  curvature  of  the  spine.  The  foolish 
concession  to  appearance  and  the  unwise  partiality  of  parents 
for  enforced  systems  of  education,  the  demands  of  which  bear 
no  just  proportion  to  the  capacity  of  the  infantile  mind,  consti- 
tute the  initial  or  determining  force  of  these  physical  imperfec- 
tions. In  many  cases  the  weak  ankles  of  children,  characterized 
by  eversion  of  the  feet,  thus  allowing  the  superincumbent  weight 
of  the  body  to  be  transmitted  to  the  latter,  inside  of  the  proper 
centre  of  support,  is  largely  chargeable  to  the  miserable  practice 
of  placing  on  the  little  ones,  long  before  they  are  able  to  walk, 
boots  tightly  laced  up  the  limb  some  distance  above  the  ankles. 
The  confinement  of  the  flexor  and  extensor  muscles  by  this  con- 
striction prevents  that  free  play  of  movement  which  reacts  so 
favorably  on  all  the  elements  of  an  articulation,  and  that,  too,  at 
a  time  when  the  growing  forces  are  at  a  full  tide,  so  that  when 
the  time  arrives  for  standing  and  walking  the  muscles  are 
unequal  to  the  firm  support  of  the  joint.  The  consequence  of 
this  feebleness  is  soon  seen  in  the  turning  outward  of  the  feet, 
throwing  the  strain  on  the  internal  lateral  ligaments,  which  in 
turn  become  elongated  through  growth,  and  thus  the  defect 
becomes  established.  But  the  evil  does  not  terminate  here.  The 
calcaneo-cuboid  and  the  astragalo-scaphoid  ligaments,  losing 
the  proper  support  of  the  tendon  of  the  posterior  tibial  muscle, 
under  the  abnormal  tension  begin  to  yield  and  to  the  deformity 
of  eversion  is  added  that  of  "  flat-foot."  That  the  above  is  not  a 
mere  hypothetical  explanation  of  the  ankle  defects  I  have  many 
times  verified  by  finding  the  threatening  symptoms  disappear 
after  liberating  the  imprisoned  muscles  and  subjecting  the 
enfeebled  parts  to  a  judicious  massage.  Under  no  circum- 
stances, as  is  too  often  the  case,  should  instrumental  apparatus 
be  applied,  unless  in  cases  in  which,  from  neglect,  the  deformity 
is  thoroughly  established  and  is  progressive. 

Take  another  deformity,  that  of  bow-legs.  On  the  earliest 
signs  of  the  unsightly  curve,  the  limb  is  too  often  trammelled 
with  irons,  and  the  growth  of  the  muscles  arrested,  when  it  is 
well  known  that  if  manual  force  be  systematically  applied  two 
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or  three  times  a  day  the  limbs  will  gradually  assume  their  typical 
form. 

Again,  in  further  illustration  of  our  general  text,  take,  as  an 
example,  a  child  who  for  one  long  or  two  short  sessions,  for  six 
days  of  the  week,  sits  over  the  study  desk,  compelled  to  assume 
a  position  in  which,  from  the  inclination  of  the  body,  the  shoul- 
ders fall  forward,  the  head  being  supported,  most  probably,  on 
the  elbows  and  hands.  In  such  a  posture,  the  great  serrated  and 
the  greater  and  lesser  pectoral  muscles  are  in  a  state  of  relaxa- 
tion, while  the  erector  spinae  and  trapezei  muscles  are  in  a  state 
of  tension.  This  change  in  the  position  of  the  shoulders  gives 
the  scapulae  over,  without  antagonism  or  resistance,  to  the  action 
of  the  rhomboidei  and  the  levatores  angulae  muscles,  which, 
acting  conjointly,  cause  that  projection  of  the  lower  angle  of  the 
shoulder-blades  which  the  older  anatomists  termed  "scapulae 
alatae."  To  all  this  must  be  added  the  very  important  factor  of 
four  to  six  hours  in  the  school-room,  and  two  hours,  at  least,  of 
home  preparation  for  the  following  day's  recitations,  during 
which  time,  the  respiratory  functions  having  been  reduced  to  a 
minimum  of  activity,  the  muscles  of  the  chest  are  comparatively 
passive  and  aeration  of  the  blood  tardy.  Certainly  no  combina- 
tion of  conditions  could  be  better  devised  for  forming  contracted 
chests  and  round  shoulders.  It  is  not  long  before  the  watchful 
eye  of  the  mother  detects  the  change  in  the  figure  of  her  child. 
She  will  probably  discover  this  and  take  alarm,  even  when  the 
pale  face,  the  languid  air,  and  the  capricious  appetite  of  the 
child  cause  no  anxiety;  and  then  comes  the  second  act  in  the 
drama  of  physical  deterioration,  namely,  a  resort  to  shoulder 
braces  and  stays,  in  order  to  accomplish  that  which  the  muscles 
should  be  taught  to  do  without  restraint  or  incumbrance. 

Lateral  Curvature. — While  it  is  true  that  lateral  curvature 
of  the  spine  depends  upon  causes  both  central  and  peripheral, 
yet  in  no  small  number  the  deformity  is  clearly  attributable  to 
influences  of  a  social  nature.  The  young  column,  by  reason  of 
the  non-union  of  the  epiphyses  and  diaphyses,  and  the  supple 
character  of  its  ligaments,  is  extremely  flexible.  Whatever, 
therefore,  destroys  the  muscular  equipoise,  however  inconsider- 
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able  the  force,  if  persistently  repeated,  changes  the  centre  of 
gravity  and  develops  primary  and  compensating  curves.  For 
six  months  in  the  year,  any  fine  morning,  groups  of  young  chil- 
dren may  be  seen  plodding  along  our  streets  with  a  miniature 
library  of  books  suspended  from  one  shoulder.  To  the  already 
preponderating  scale  of  the  balance,  add  the  additional  factor, 
a  probably  badly  arranged  light,  compelling  these  little  savants 
to  assume  a  lateral  inclination  of  the  body  in  order  to  obtain 
the  necessary  illumination  of  the  subjects  of  study,  and  you 
have  all  of  the  conditions  necessary  for  perpetuating  the  lateral 
deformity.  "Just  as  the  twig  is  bent,  the  tree's  inclined."  As 
in  the  case  of  round  shoulders,  so  here,  in  order  to  prop  up  the 
falling  column,  instrumental  contrivances  are  immediately  called 
into  requisition.  The  body  is  encased  in  a  formidable  coat  of 
mail,  to  be  followed  by  muscular  atrophy  and  permanent  distor- 
tion of  one  of  the  otherwise  most  beautiful  pieces  of  mechanism 
in  the  human  frame.  It  is  true  that  in  most  educational  institu- 
tions for  the  young,  provisions  are  made  for  physical  culture, 
and  these  are  in  some  measure  antidotal  to  the  evils  complained 
of,  but,  in  my  judgment,  do  not  at  all  compensate  for  that  free, 
unstudied  romp  in  the  open  air,  untrammelled  by  the  hard  and 
fast  rules  of  calisthenics,  so  fascinating  to  the  young  child.  Nor 
does  the  evil  end  here.  While  the  forcing  process,  which  is  to 
stimulate  the  mental  powers  far  beyond  the  real  capacity  of  the 
immature  and  growing  brain  to  receive,  is  in  progress,  another 
is  inaugurated,  which  is  to  qualify,  especially  the  female  child, 
to  acquit  herself  with  distinction  when  the  time  arrives  for  enter- 
ing the  great  world  of  society,  or,  as  Thomas  Brown  would  style 
it,  "  for  the  frivolous  work  of  polished  idleness."  The  gait  and 
carriage  must  be  reduced  to  prescribed  rules,  the  voice  toned 
down  to  a  drawl  or  trained  to  move  like  a  mountain  torrent. 
The  muscular  apparatus  of  the  face  must  be  taught  to  express, 
not  the  spontaneous  and  natural  outflow  of  feeling  which  wells 
up  unbidden  from  the  magic  chamber  of  the  heart,  but  rather 
to  produce  an  effect;  and  so  this  work  of  transformation  goes 
on  until  it  culminates  in  the  full-blown  society  girl.  Is  it  any 
wonder   that,   under    such   a   scheme   of  education,  conducted 
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throughout  by  a  studied  disregard  of  both  the  physical  and 
mental  constitution,  and  exercising,  as  it  does,  such  tremendous 
drafts  on  the  nervous  system,  that  the  world  is  becoming  filled 
with  a  class  of  flat-breasted,  spindle-limbed  young  women,  un- 
fitted for  the  varied  and  responsible  functions  of  womanhood  ; 
qualifications,  too,  which,  under  a  different  regimen,  and  directed 
into  proper  channels,  would  exert  a  most  potential  influence  on 
all  the  great  social  and  moral  problems  of  the  age? 

While  thus  plainspoken  on  the  frivolous  methods  of  living,  I 
do  not  wish  to  be  understood  as  being  unfriendly  to  the  highest 
cultivation  of  the  mental  and  physical  powers,  if  conducted  on 
lines  in  harmony  with  the  organization,  nor  to  any  technique, 
which  may  conduce  to  personal  grace  or  elegance  of  manners, 
so  that  the  manly  or  womanly  personality  of  the  individual  be 
not  sacrificed  to  the  Moloch  of  sentiment  and  sham.  Indeed, 
indifference  to  these  things  is  inexcusable  in  either  man  or 
woman  as  not  only  lessening  their  influence  in  the  world,  but,  in 
many  respects,  disqualifying  them  for  the  highest  discharge  of 
the  duties  of  modern  life.  Valuable  as  may  be  the  unpolished 
diamond,  yet  it  is  only  after  the  wheel  of  the  lapidary  has  worn 
away  the  dull  incrustations  that  its  true  brilliancy  is  revealed 
and  the  gem  is  fitted  to  adorn  the  brow  or  the  breast  of  beauty. 

Bodily  Constriction. — In  the  further  discussion  of  my  sub- 
ject, I  may  next  notice  the  evils  of  visceral  displacement  and 
pressure  consequent  on  abdominal  constriction.  Whatever  may 
be  said  in  regard  to  Greek  and  Roman  life,  the  infinite  care 
which  these  people  displayed  in  developing  and  maintaining  the 
very  best  type  of  the  human  form  is  worthy  of  admiration. 
The  Ionic  "chiton,"  spoken  of  by  Attic  writers,  and  so  often 
represented  in  the  bronzes  of  Herculaneum,  while  it  would  not 
exactly  satisfy  the  modern  idea  of  dress,  was,  at  least,  free  from 
the  charge  of  interfering  with  the  contour  of  the  human  figure. 
The  painters  and  sculptors  of  those  classic  days  were  reverent 
students  of  nature.  Their  delineations  were  true  to  life.  Their 
works  furnish  us  with  no  hour-glass  contractions  of  the  human 
body.  The  constriction  of  the  waist  operates  injuriously  on 
both  the  supra-  and  infia-  diaphragmatic  organs.     Any  force  act- 
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ing  on  the  base  of  the  thorax  and  preventing  the  expansion  of 
its  walls,  concentrates  the  function  of  respiration,  which  should 
be  general,  on  the  apices  of  the  lungs;  and  hence,  under  these 
circumstances,  the  movements  of  breathing  are,  for  the  most 
part,  confined  to  the  summit  of  the  chest.  As  the  initial  seat  of 
tuberculosis  is  located  at  the  upper  part  of  the  lungs,  may  not 
the  inordinate  work  entailed  on  these  parts  by  constriction, 
have  some  part  in  hastening  such  deposits  in  the  female  when 
the  predisposition  exists?  It  is  this  forcing  inward  of  the  costal 
border  of  the  thorax  which  causes  the  groove  on  the  anterior 
surface  of  the  liver,  so  familiar  to  anatomists.  This  pressure 
cannot  fail  to  interfere  with  the  descent  of  the  diaphragm  and 
with  the  functions  of  the  gall-bladder  and  duodenum,  and  exer- 
cises no  small  degree  of  influence  in  favoring  the  formation  of 
biliary  calculi,  females  being  peculiarly  prone  to  such  concre- 
tions. The  extent  to  which  the  liver  may  be  damaged  by  ex- 
treme constriction  of  the  waist  is  well  illustrated  by  a  case  quite 
recently  reported  in  the  British  Medical  Journal,  in  which  a  con- 
siderable portion  of  the  left  lobe  of  the  liver  had  been  separated 
from  the  right,  the  two  being  connected  only  by  a  band  of 
connective  tissue,  which  enabled  the  operator  to  remove  the 
detached  mass  without  difficulty. 

The  evil  effects  of  this  constriction  on  the  viscera  of  the  abdo- 
men and  pelvis  are  most  strikingly  witnessed  in  the  embarrassed 
portal  circulation,  in  the  different  uterine  displacements,  elonga- 
tion of  ligaments,  displaced  ovaries,  tubal  inflammations,  hem- 
orrhoids, hernias,  and  other  morbid  conditions  which  either  pre- 
vent or  disqualify  the  woman  for  the  exercise  of  those  functions 
of  maternity,  and  which,  in  addition,  through  reflex  influences, 
entail  a  host  of  functional  disorders  reaching  into  every  avenue 
of  the  body,  and  invading  both  the  mental  and  moral  constitu- 
tion of  the  victim.  So  prolific  have  these  infirmities  become  that 
a  new  department  of  surgery  has  been  organized  for  their  special 
management.  To  what,  if  not  to  social  causes,  can  these  mor- 
bid changes  of  structure  in  the  pelvic  organs,  especially  of  the 
uterus  and  its  appendages,  be  attributed?  Why  should  lacera- 
tion of  the  cervix  uteri  be  so  common  an  accident?     Labor  is  a 
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natural  process,  and  ought  not,  under  ordinary  circumstances,  to 
be  attended  by  lesion  of  uterine  tissue.  I  can  conceive  of  no 
agency  more  likely  to  induce  that  muscular  degeneration  which 
predisposes  to  this  accident,  than  the  modes  and  methods  of 
modern  living,  especially  among  the  inhabitants  of  great  cities. 
In  the  expression  "modern  living,"  much  is  embraced.  It 
includes  culinary  pharmacy,  overfeeding  and  drinking,  insuffi- 
cient or  injudicious  exercise,  improperly  heated  apartments,  and 
a  disproportion  between  the  hours  of  exercise  and  rest. 

Contrast,  if  you  will,  the  muscles  of  the  hardy,  country  house- 
wife, who,  bearing  the  cares  and  responsibilities  of  a  dependent 
family,  bustles  about  the  live-long  day,  indoors  and  out-of-doors^ 
eats  with  a  relish  her  plain  and  simple  fare,  repairs  at  reasonable 
hours  to  bed,  and  sleeps  the  sleep  of  the  beloved,  undisturbed 
by  dyspeptic  nightmares,  and  rising  with  the  golden  dawn, 
resumes  the  round  of  domestic  toil  with  a  clear  head  and  supple 
limbs;  I  say,  contrast  this  type  of  a  class  with  that  of  another, 
the  woman  born  to  luxury  and  ease,  whose  capricious  and  exact- 
ing taste  taxes  the  art  of  the  professional  caterer,  who  drags  out 
the  morning  hours  toying  with  some  crazy  piece  of  embroidery 
or  trashy  novel,  lunches  at  one,  rides  out  in  the  afternoon  for 
an  airing  of  two  or  three  hours,  returns  to  a  dinner  of  five  or  six 
courses  at  seven,  completes  the  evening  at  the  opera,  the  theatre, 
or  the  assembly,  and,  coming  home  after  midnight,  crawls  into 
bed  weary  and  exhausted  in  body  and  mind,  only  to  rise  with 
the  best  hours  of  the  morning  gone,  for  another  day  of  aimless 
routine  life.  Can  it  be  doubted  that  in  the  first  case,  with  a 
digestion  unimpaired,  with  the  products  of  textural  change  con- 
sumed by  functional  activity  and  eliminated  through  the  proper 
emunctories,  the  first  woman  should  possess  a  vital  resistance 
and  a  tone  of  tissue  altogether  superior  to  that  of  the  other, 
whose  habits  of  living  must  necessarily  favor  their  fatty  metamor- 
phosis ? 

To  these  same  agencies  must  be  attributed  that  brood  of 
nervous  and  hysterical  evils,  for  the  relief  of  which  the  gyne- 
cologist too  often,  I  fear,  invades  the  domain  of  womanhood, 
around  which  her  whole  sexual  nature  revolves,  and  which,  save 
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only  in  the  direst  extremity,  should  be  sacred  against  all  opera- 
tive intrusion. 

Late  Marriages  constitute  another  social  evil,  the  penal 
inflictions  of  which  involve  both  sexes  alike.  Pride  and  luxury 
determine  long  engagements  or  deferred  proposals.  Marriage, 
it  is  believed,  necessarily  involves  an  establishment,  a  display,  a 
retinue  of  servitors.  The  good  old  notion  of  two  souls  being 
united  in  wedlock  for  the  purpose  of  being  mutual  helpmates 
and  patiently,  together,  working  up  from  small  beginnings  to 
affluence,  seems  to  be  entirely  at  variance  with  the  modern  idea 
of  this  relation.  In  the  meantime  the  young  man  is  betrayed 
into  unlawful  sources  of  gratification,  alike  destructive  to  moral 
and  physical  purity,  the  pollution  of  which  incontinence  is  often 
subsequently  communicated  to  and  perpetuated  in  wife  and 
offspring.  I  would  not  dare  to  say  how  many  cases  of  this 
nature  have  been  entrusted  to  my  professional  confidence, 
though  I  doubt  not  my  experience  does  not  differ  from  that  of 
many  of  my  professional  brethren  whom  I  address.  It  is  under 
such  circumstances  that  many  of  those  infective  inflammations 
of  the  Fallopian  tubes,  as  salpingitis  and  pyosalpinx,  arise,  and 
which  entail  the  most  serious  deterioration  of  health. 

The  Foot  and  the  Shoe.  —  It  may  be  thought  by  some 
persons  that  the  subject  of  the  foot  and  the  shoe  is  not  of  suffi- 
cient dignity  to  appear  in  a  public  address.  The  Romans  and 
the  Greeks  thought  differently.  The  literature  of  both  people 
is  full  of  references  to  the  shoe  worn  by  both  sexes.  So  impor- 
tant, indeed,  are  the  feet  to  the  well-being  of  the  body  that 
whatever  impairs  their  usefulness,  either  for  support  or  locomo- 
tion, becomes  a  positive  calamity.  Nothing  can  be  more  unlike 
the  human  foot  than  the  modern  shoe.  Let  any  one  leave  the 
impress  of  his  or  her  foot  in  the  wet  sand  of  the  seashore,  and 
then  place  alongside  of  the  imprint  a  fashionable  shoe;  that  the 
two  were  ever  intended  for  each  other  would  scarcely  strike  a 
child  of  the  forests.  The  North  American  Indian  entertains 
juster  notions  about  clothing  this  portion  of  his  body  than  does 
the  civilized  denizen  of  New  York  or  Philadelphia.  Compare 
the  moccasin  with  the  shoe  of  the  city  belle.      Compare  the 
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aav6a^ov  or  the  Tvepatxat  of  Pollux  and  of  Aristophancs  with  the  same, 
and  we  shall  see  that  the  savage  and  the  polished  Greek  alike 
understood  the  value  of  sound  feet  in  the  race  of  life.  It  is  the 
imperfect  adaptation  of  the  shoe  to  the  foot  which  constitutes 
the  fruitful  source  of  tired  ankles,  corns,  bunions,  overlapping 
of  the  toes,  and  ingrowing  nails.  Some  idea  may  be  formed  of 
the  magnitude  of  the  evil  from  the  fact  that  of  eight  hundred 
patients  under  the  care  of  a  prominent  chiropodist  of  Philadel- 
phia, the  great  majority  of  the  defects  were  entirely  attributable 
to  the  high  heels  and  the  contracted  toes  of  the  shoes.  Espe- 
cially do  these  physical  encumbrances  arising  from  a  blind  sub- 
mission to  social  laws  operate  disadvantageously  to  our  fair 
women  at  the  beginning  of  the  new  dispensation  requiring  both 
muscles  and  brains,  and  when  her  friends  propose  to  sweep  away 
all  the  old  traditions  and  claim  for  her  the  earth  with  all  its 
masculine  emplojmients. 

Games  and  Amusements  which  in  themselves  are  proper  and 
praiseworthy,  too  often  become  developed  into  a  craze,  working 
both  moral  and  physical  mischief  Professor  Leuf,  himself  a 
professional  in  the  national  game  of  base-ball,  has  described  the 
"  pitcher's  arm,"  a  condition  of  overtaxed  function,  and  one  in 
which  all  the  anatomical  elements  of  the  upper  arm  are  involved. 
There  is  also  the  tennis  arm,  and  the  swollen  supersensitive 
prostate  of  the  bicyclist,  both  due  to  the  abuse  of  popular 
amusements. 

Defects  of  Refraction,  or  visual  defects,  constitute  another 
class  of  affections  fairly  attributable,  in  many  instances,  to  social 
influences.  The  number  of  children  which  may  be  seen  in  our 
streets  any  day  wearing  glasses,  has  become  a  matter  of  common 
observation.  It  is  far  from  being  probable  that  the  most  ex- 
quisite piece  of  mechanism,  the  human  eye,  came  from  the 
Divine  Artificer  imperfect.  Because  eyes  are  young,  it  does 
not  follow  that  they  are  thereby  better  fitted  to  sustain  pro- 
longed use.  Just  the  reverse  is  true,  and  it  is  high  time  that 
parents  and  educators  begin  to  recognize  the  fact.  The  power 
of  the  eyes  for  continued  use,  like  that  of  other  organs  of  the 
body,  is  one  of  gradation.     It  moves  in  the  general  procession 
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and  strengthens  with  the  advance  in  life,  until  development  has 
attained  its  zenith.  Not  only  so,  but  the  eye  being  a  part  of 
the  body  it  must  suffer  or  rejoice  through  the  operation  of 
general  causes.  A  bone  may  have  its  normal  curves  changed, 
a  tendon  may  slip  from  its  appointed  groove,  or  a  bloodvessel  be 
destroyed,  and  yet  very  little  disability  realized;  but  the  eye  is 
made  up  of  such  extremely  delicate  structures,  and  acts  accord- 
ing to  fixed  physical  laws,  that  not  the  slightest  alteration  of  a 
curve,  or  the  mobility  or  density  of  its  media,  can  occur  without 
great  vitiation  of  function.  To  exact,  therefore,  long  hours  of 
study  from  children  of  a  tender  age,  involves  a  degree  of  func- 
tional strain  altogether  disproportionate  to  the  structural  re- 
sources of  the  organ,  and,  by  disturbing  the  orderly  processes 
of  nutrition,  gives  rise  to  hypermetropia,  asthenopia,  astigmatism 
and  its  companion,  headache.  That  the  picture  is  not  too  highly 
colored,  or  the  sensation  overstrained,  we  have  only  to  contrast 
the  children  born  and  reared  in  those  portions  of  the  country 
not  too  much  dominated  by  the  methods  of  modern  civilization, 
and  who  rarely  demand  a  resort  to  artificial  aids  to  provide  for 
abnormalities  of  vision.  The  only  remedy  for  the  evil  where 
infantile  scholarship  is  insisted  upon,  is  the  kindergarten,  or 
object  system,  the  most  natural  and  effective  plan  of  impressing 
the  young  mind. 

Renal  Disease. — Is  there  any  reasonable  explanation  drawn 
from  sources  of  a  social  nature  for  the  great  frequency  of  these 
renal  disorders,  which  come  more  particularly  under  the  care  of 
the  surgeon,  as  crystalline  deposits  and  calculi  ?  For  maintain- 
ing the  general  health  at  the  highest  physiological  standard,  a 
proper  quality  of  food  and  the  proper  diposal  of  tissue  waste  are 
essential  conditions.  Along  with  wealth  and  luxury  come  the 
abuses  of  the  table.  Americans  are  fast  becoming  a  nation  of 
dyspeptics.  Our  country  is  so  rich  in  the  products  of  every 
zone,  that  nowhere  else  in  the  world  can  you  find  such  a  variety 
of  foods,  animal  and  vegetable.  These  foods  manipulated  in  a 
thousand  ways,  by  the  subtle  art  of  the  professional  cook,  almost 
necessarily  betray  one  into  excess,  and  also  create  the  desire 
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for  wine  and  other  alcoholic  beverages  to  aid  the  stomach  in 
disposing  of  its  plethoric  supply. 

In  great  cities,  which  furnish  relatively  the  largest  number  of 
cases  of  renal  disease,  affecting  preeminently  the  mercantile  and 
sedentary  classes,  we  find  just  the  conditions'  favorable  to  their 
development.  The  competitions  of  trade  keep  the  merchant 
always  at  white  heat.  Time  is  golden,  and  the  street  car  and 
other  means  of  conveyance  annihilate  distance,  and  the  ride  is 
substituted  for  the  needful  walk.  A  hasty  lunch  at  the  most 
convenient  restaurant  satisfies  the  inner  man  until  the  business 
of  the  day  is  closed,  when,  weary  and  worn,  he  is  driven  to  his 
home  to  partake  of  a  course  dinner,  the  balance  of  the  evening 
to  be  spent  on  the  lounge  with  the  evening  paper,  or  the  latest 
periodical.  To  the  literary  man  the  fascinations  of  the  study 
and  the  library  charm  him  away,  with  their  siren  voices,  from  the 
fields  and  the  highways,  until  bodily  exercise  grows  distasteful 
and  repugnant.  In  the  meantime  there  has  been  no  provision 
made  for  the  waste  or  tissue  metamorphoses  of  the  body  through 
that  great  agency,  exercise.  These  accumulate  in  the  blood, 
the  internal  eliminating  organs,  of  which  the  kidneys  are  chief, 
are  overtaxed  and  then  follow  the  evils  of  malassimilation  and 
of  excretion,  in  the  form  of  urates  and  oxalates,  often  resulting 
in  the  formation  of  calculi. 

In  conclusion,  may  we  ever  hope  for  a  time  when  the  race 
will  realize  that  these  bodies  which  we  wear,  which  God  has  so 
highly  honored  by  his  own  incarnation,  are  sacred  temples  to 
be  kept  in  harmony  with  recognized  physical  laws,  and  not  to 
be  made  instruments  of  mere  animal  gratification? 
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The  remarks  which  follow  are  based  upon  the  records  of 
one  hundred  and  twenty  cases,  in  my  own  practice,  in  which 
excisions  of  the  larger  joints  have  been  required,  and  will  refer 
particularly  to  the  operative  method,  the  after-treatment,  and 
the  functional  value  and  limitations  of  applicability  of  excision 
in  the  case  of  each  articulation.  The  120  cases  included  in  my 
tables,  which  are  hereto  appended,  embrace  4  of  shoulder-joint, 
19  of  elbow-joint,  40  of  hip-joint,  51  of  knee-joint,  and  6  of 
ankle-joint  excision. 

I  have  no  personal  experience  in  excision  of  the  ivrist-joi?it. 
I  have  occasionally  removed  individual  bones  of  the  carpus, 
and  once  the  entire  anterior  row  of  carpal  bones,  the  patient 
doing  well  after  the  operation;  but  of  formal  excisions  of  the 
whole  wrist-joint  I  have  none  to  record,  all  the  cases  which 
have  been  under  my  care,  in  which  -the  operation  might  have 
seemed  to  be  indicated,  having  been  either,  on  the  one  hand, 
amenable  to  milder  measures,  or,  on  the  other  hand,  so  severe 
as,  in  my  judgment,  to  require  amputation. 

Shoulder-joint. — My  four  Shoulder-joint  Excisions  have  all 
terminated  successfully.  They  all  occurred  in  adults,  three  times 
in  young  people,  and  once  in  an  old  person.  The  only  case  of 
special  interest  was  that  of  a  married  woman,  aged  thirty, 
who  was  admitted  to  hospital  in  a  very  prostrate  condition,  with 
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acute  necrosis  of  the  left  humerus  and  consequent  pyarthrosis 
of  the  corresponding  shoulder-joint.  The  upper  half  of  the 
humerus  was  removed  at  the  first  operation,  and  twenty-four 
days  afterward  the  entire  remaining  portion  of  the  bone,  includ- 
ing the  condyles,  the  only  osseous  tissue  that  was  left  being  a 
thin  shell  of  small  extent,  which  adhered  to  the  periosteal 
sheath  on  the  inner  surface.  The  patient  recovered  rapidly 
from  the  operations,  and  acquired  a  surprising  amount  of  use 
of  the  affected  limb.  The  arm  was,  of  course,  much  shortened, 
but  the  wounds  healed  quickly,  and  the  increasing  firmness  of 
the  part  showed  that  at  least  partial  reproduction  of  bone  was 
occurring;  the  elbow  being  supported,  the  patient  could  use  her 
wrist  and  hand  with  very  considerable  freedom. 

In  excising  the  shoulder-Joint,  or,  more  strictly  speaking,  the 
head  of  the  humerus,  for  it  is  very  seldom  that  the  glenoid 
cavity  requires  more  than  superficial  scraping  or  gouging,  I  have 
employed  the  method  by  a  single  longitudinal  incision,  which 
seems  to  me  better  than  any  of  the  flap  operations.  I  have 
endeavored,  though  not  always  successfully,  to  avoid  wounding 
the  tendon  of  the  long  head  of  the  biceps,  and  I  am  under  the 
impression  that  this  is  oftener  divided  in  shoulder-joint  ex- 
cisions than  is  commonly  acknowledged.  The  parts,  when 
matted  together  by  long-standing  inflammatory  action,  are 
difficult  to  recognize,  and  the  tendon  is  often  not  seen  until  after 
it  has  been  severed. 

In  the  after-treatment  of  this  operation  I  attach  great  impor- 
tance to  the  use  of  the  well-known  cushion  devised  by  Prof 
Stromeyer.  It  keeps  the  elbow  out  from  the  trunk,  thus  insuring 
the  close  application  of  the  sawn  humeral  shaft  to  the  glenoid 
cavity,  and  enables  the  patient  to  sit  up  or  lie  down  at  pleasure, 
without  disturbing  the  dressings. 

1\iQ  functional  utility  of  the  limb,  after  excision  of  the  shoul- 
der-joint, is,  upon  the  whole,  quite  satisfactory,  and  the  opera- 
tion, though  seldom  called  for  in  civil  practice,  is  one  which 
should  be  adopted  without  hesitation  in  suitable  cases.  Such, 
in  my  judgment,  are  cases  of  suppurative  arthritis,  caries,  and 
necrosis,  in  which  the  indication  for  interference  is  found  either 


EXCISIONS    OF    THE    LARGER    JOINTS.  I7 

in  the  pain  experienced  by  the  patient,  or  in  the  exhaustion 
from  profuse  purulent  discharge.  For  plastic  or  rheumatoid 
arthritis,  or  for  simple  ankylosis,  the  operation  is  not  to  be 
recommended,  as  the  mobility  of  the  scapula  in  these  cases 
compensates  measurably  for  the  stiffness  of  the  joint,  and  the 
gain  which  would  be  obtained  by  excision  is  not  sufficient  to 
justify  its  risk. 

Elbow-joint. — Of  my  nineteen  cases  o{  Excision  of  the  Elbow- 
joint,  six  have  terminated  fatally — a  large  mortality  of  over  31 
per  cent.  But  when  we  come  to  analyze  the  causes  of  death,  we 
find  that  two  adults  died  within  five  days  from  traumatic  gan- 
grene following  injuries  so  severe  that  I  do  not  hesitate  to  say 
that  amputation  should  have  been  resorted  to  instead  of  ex- 
cision; one  died  from  delirium  tremens  ;  two  from  tuberculous 
meningitis  (one  of  these  having  had  his  arm  previously  ampu- 
tated); and  one,  an  old  man,  from  exhaustion  in  the  course  of 
the  fifth  week.  The  deaths  from  tuberculous  meningitis  are 
interesting  in  connection  with  the  views  recently  advanced  by 
Mr.  Barker  in  his  articles  on  "Tubercular  Joint-disease  and  its 
Treatment  by  Operation."  in  the  British  Medical  Journal :  in 
both  cases,  as  in  those  of  gangrene,  doubtless  early  amputation 
would  have  afforded  better  results  than  excision. 

In  excising  the  elbozu -joint  I  employ  a  single,  longitudinal  in- 
cision on  the  inner  side  of  the  articulation  :  the  only  points  re- 
quiring special  attention  are  to  avoid  wounding  the  ulnar  nerve, 
which  can  always  be  done  by  the  exercise  of  a  little  care,  and 
to  retain  the  attachment  of  the  biceps  to  the  tuberosity  of  the 
radius.  By  keeping  the  knife  close  to  the  bone,  the  nerve  is 
easily  avoided,  and  indeed,  in  operations  for  disease,  need  not 
even  be  seen  ;  and  the  radius,  if  involved  at  all,  is  usually  so 
slightly  implicated  that  it  is  quite  sufficient  to  remove  its  articular 
surface.  The  plans  suggested  by  the  late  Prof  Spence  and 
others  for  dealing  with  the  attachments  of  the  triceps  tendon, 
though  ingenious,  have  not  in  my  hands  proved  of  much  practical 
value.  In  some,  particularly  in  traumatic  cases,  partial  may  oc- 
casionally replace  advantageously  total  excision;  but,  as  a  rule, 
all  the  articulating    surfaces   should    be    removed,  and,  within 
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reasonable  limits,  the  more  bone  taken  away,  the  better,  since 
flail-like  union  is  less  to  be  dreaded  than  ankylosis. 

For  the  after-treatment  of  elbozu-joint  excisions  I  employ  a 
somewhat  obtuse-angled,  internal  (Physick's)  splint,  well  padded, 
and  protected  with  Mackintosh  cloth  or  oiled  silk.  If  antisep- 
tic dressings  are  used,  they  require  but  infrequent  renewal,  and 
under  any  circumstances,  as  bony  union  is  the  one  thing  to  be 
avoided,  there  is  no  occasion  to  employ  a  splint,  such  as  that 
of  Prof  Esmarch,  designed  to  render  the  part  immovable.  On 
the  contrary,  I  think  it  desirable,  whenever  the  dressings  are 
changed,  gently  to  flex  and  extend  the  limb,  and  as  soon  as  the 
external  wound  has  become  solid — in  a  child  sometimes  as 
early  as  the  eighth  day — to  abandon  the  splint  altogether,  and 
to  keep  the  limb  simply  supported  in  a  sling  while  the  patient 
is  encouraged  to  use  it. 

Ih-Q  functional  result  of  a  successful  excision  of  the  elbow  is 
most  admirable.  The  limb  can  be  moved  with  the  utmost  free- 
dom— sometimes  even  through  a  wilder  range  than  normal — 
and  acquires  great  strength  and  power.  The  result  is  more 
nearly  perfect  than  that  of  excision  of  any  other  articulation  of 
the  body.  Cases  which  justify  elbow-joint  excision  are  those 
of  destructive  or  gelatinous  arthritis,  caries  and  necrosis,  com- 
pound dislocation  or  fracture  not  so  severe  as  to  require  ampu- 
tation, and  even  simple  ankylosis.  In  traumatic  cases,  in  which 
the  soft  parts  are  much  injured,  amputation  is  preferable,  and  I 
am  disposed  to  say  the  same  for  cases  of  a  plainly  tuberculous 
character,  unless  it  appear  that  excision  will  permit  the  thorough 
removal  of  all  foci  of  tuberculous  material. 

Hip-joint. — I  have  forty  times  resorted  to  Excision  of  tlie  Hip- 
joint,  in  thirty-seven  patients;  twice  have  I  excised,  at  intervals, 
botJi  hip-joints  in  the  same  patient,  and  once  have  I  had  recourse 
to  re-excision,\n  a  case  in  which  recurrent  caries  and  recontraction 
followed  some  months  after  the  patient  had  left  the  hospital. 
Both  the  cases  of  double  excision  did  well,  but  the  case  of  re- 
excision  terminated  fatally  from  suppurative  osteomyelitis  and 
septic  peritonitis  at  the  end  of  a  fortnight.  Of  the  whole  40 
operations,  28  have  been  followed  by  recovery  and  1 1   by  death, 
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the  subject  of  one  being  still  under  treatment  and  not  doing 
well,  his  condition  being  seriously  aggravated  by  a  pelvic  ab- 
scess connected  apparently  with  disease  of  the  lumbar  vertebrae. 
Of  the  37  patients,  25  have  recovered  and  ii  have  died,  i,  as 
already  mentioned,  being  still  under  observation.  Should  this 
patient  die,  as  now  seems  probable,  my  mortality  rate  will  be  30 
per  cent,  as  regards  operations,  32.4  per  cent,  as  regards  indi- 
vidual patients,  two  of  these  having  recovered  from  double  ex- 
cisions, and  one  having  recovered  from  a  first  operation,  but 
having  succumbed  to  a  re-excision  a  year  afterward.  These 
figures,  though  showing  a  large  death-rate,  are  much  better 
than  those  given  by  Dr.  Culbertson  and  other  statistical  writers, 
and  compare  favorably  with  Mr.  Croft's  18  deaths  out  of  45  cases 
(40  per  cent),  and  even  with  Grosch's  36.7  per-cent.  mortality 
of  terminated  antiseptic  cases. 

The  incision  which  I  employ  in  excising  the  hip-Joint  is  that 
recommended  by  the  younger  Heyfelder,  and  may  be  consid- 
ered as  a  modification  of  the  simple  longitudinal  incision  over 
the  trochanter ;  it  begins  with  a  straight  cut  in  the  direction  of 
the  fibres  of  the  gluteus  muscle,  curves  around  and  behind  the 
trochanter  so  as  to  give  direct  access  to  the  joint,  and  terminates 
again  in  a  straight  line  corresponding  to  the  axis  of  the  femur. 
It  has  the  advantage  that,  while  affording  very  free  exposure,  it 
necessitates  but  little  transverse  division  of  muscular  fibre.  By 
having  an  assistant  rotate  the  limb  as  needed,  the  deeper  attach- 
ments of  the  muscles  and  the  capsule  can  be  readily  divided, 
and,  the  ligamentum  teres  having  nearly  always  disappeared, 
the  head  of  the  femur  can  usually,  unless  ankylosis  have  oc- 
curred, be  made  to  protrude  externally,  when  as  much  bone  as 
is  thought  desirable  may  be  removed  with  a  chain-saw.  Under 
other  circumstances  the  bone  may  be  divided  with  a  small  saw 
in  situ,  and  the  upper  fragment  then  dislodged  from  the  acetab- 
ulum by  the  aid  of  strong  forceps,  or,  if  necessary,  with  gouge 
and  mallet.  It  is  my  practice  to  remove  both  trochanters,  and 
to  round  off  the  sawn  end  of  the  femoral  shaft  with  cutting 
pliers.  The  acetabulum,  if  diseased,  may  usually  be  satisfac- 
torily dealt  with  by  the  aid  of  osteotrite  and  gouge-forceps. 
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In  \}c\.&  after-treatment  of  hip-joint  excisions  I  keep  the  limb  well 
abducted,  using  simple  weight-extension,  with  lateral  support 
by  means  of  sand-bags,  just  as  in  a  case  of  fracture  of  the 
neck  of  the  thigh-bone.  The  wound  can  be  readily  dressed,  as 
often  as  necessary,  by  having  the  patient  gently  rolled  over  on 
the  sound  side,  while  extension  is  maintained  by  an  assistant's 
hands.  This  plan  seems  to  me  simpler  than,  and  quite  as  satis- 
factory as,  the  use  of  Thomas's  splint,  as  advised  by  Mr.  Bar- 
ker, of  the  wire  cuirass  employed  by  Prof  Sayre,  or  of  the 
older  appliances  of  Bonnet  and  other  surgeons.  As  in  the  case 
of  the  elbow,  free  motion  rather  than  ankylosis  is  what  is 
sought  for,  and  there  is  therefore  nothing  to  be  gained  by 
using  an  apparatus  to  render  the  part  immovable.  As  soon  as 
the  external  wound  has  become  solid,  and  the  patient  can  vol- 
untarily control  the  motions  of  the  limb,  he  may  be  allowed 
to  get  about  with  crutches. 

The ///«^//^«<a!/ ;r.y^/// of  hip-joint  excision  must  be  somewhat 
differently  judged  from  that  of  excision  in  the  case  of  the  other 
articulations.  In  most  instances,  the  operation  is  performed 
only  when  death  seems  threatened  by  profuse  suppuration  or 
its  consequences,  and  if  the  patient  is  relieved  from  pain  and 
restored  to  a  fair  state  of  health  and  comfort,  the  treatment  is 
amply  justified.  At  the  Children's  Hospital  in  Philadelphia, 
where  20  of  my  40  hip-joint  excisions  have  occurred,  it  is  our  rule 
not  to  operate  except  in  otherwise  hopeless  cases,  and  hence  all 
our  recoveries  represent  so  many  lives  saved.  We  keep  children 
with  hip-disease  under  treatment  often  for  years,  and  many  re- 
cover without  interference,  or,  if  deformity  require  it,  with  a 
subcutaneous  osteotomy  after  Nature's  cure  is  effected.  But  in 
many  cases  excision  not  only  saves  life,  but  restores  the  patient 
to  the  active  duties  of  existence;  in  13  of  the  28  recoveries  in 
my  own  table,  the  record  says  that  the  patient  obtained  a  useful 
limb,  and  in  2  of  these  the  utility  is  qualified  as  perfect.  In- 
deed, in  some  instances,  the  result  of  the  operation  may  fairly 
be  termed  brilliant.  Thus  the  first  patient  in  whom  I  employed 
hip-joint  excision,  then  a  child  of  five  years,  reported  to  me 
between    thirteen    and    fourteen    years  afterward   that   he    was 
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perfectly  well  and  making  his  own  living,  and  that,  to  use  his 
own  expression,  he  could  "  walk  with  any  one,  run  with  any 
one,  skate  with  any  one,  and  swim  with  any  one." 

The  condition  which  most  often  calls  for  this  operation  is  that 
which,  from  its  frequent  occurrence  as  well  as  from  its  gravity,  is 
properly  dignified  by  the  name  of  "hip-disease."  I  have  no 
experience  in  excision  of  the  hip-joint  for  traumatic  causes,  but 
believe  the  operation  to  be  a  suitable  one  in  certain  cases  of 
gunshot  injury.  For  uncomplicated  ankylosis,  it  is  not  to  be 
recommended,  simple  osteotomy  being  here  a  safer  and  surer 
method;  it  is  sufficient  to  put  the  limb  in  a  good  position,  when 
the  mobility  of  the  pelvis  will  compensate  for  the  loss  of  articu- 
lar movement.  But  when,  as  often  happens,  ankylosis  coexists 
with  extensive  caries  or  necrosis,  excision  may  be  properly 
resorted  to,  and  may  be  expected  to  furnish  good  results.  I  am 
afraid  that  the  "age-limit"  for  hip-joint  excision  miust  still  be 
maintained:  in  the  case  of  the  knee,  I  have  ventured  to  extend 
the  benefits  of  this  conservative  procedure  to  adults,  and  even 
to  middle-aged  persons,  and  with  great  success;  but  excision  of 
the  hip  becomes  an  operation  of  great  and  rapidly  increasing 
gravity  when  once  puberty  is  passed.  Thus,  while  I  count  25 
successes  and  only  4  deaths  in  persons  under  fifteen  years  of 
age,  I  have  had  only  3  recoveries  and  no  less  than  7  (probably 
to  be  increased  to  8)  deaths  in  those  older.  It  seems  hard  to 
refuse  the  chance  of  benefit  by  an  excision  to  a  man  or  woman 
bed-ridden  or  hopelessly  incapacitated  for  work  by  advanced 
hip-disease,  and  I  do  not  say  that  the  surgeon  may  not,  in  such 
a  case,  justifiably  yield  to  the  patient's  urgent  wish  for  an 
operation;  but  it  should  only  be  undertaken  with  a  clear  under- 
standing of  the  very  great  risks  by  which  it  is  attended  under 
these  circumstances. 

Knee-joint. — I  have  performed  fifty-one  Excisions  of  the  Knee- 
joint  in  fifty  patients,  once  having  employed  re-excision  for  anky- 
losis with  recurrent  deformity  in  a  case  in  which  I  had  excised 
the  joint  nine  years  before.  Once,  the  patient's  health  begin- 
ning to  fail,  I  amputated  the  thigh  ten  weeks  after  excision,  and 
a  good  recovery  followed.     Of  the  whole  51   cases,  but  5  have 
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ended  fatally,  a  death-rate  of  less  than  ten  per  cent. — figures 
which  compare  favorably  with  those  published  by  statistical 
writers. 

In  excising  the  knee-joint  I  have  uniformly  adopted  the  single 
transverse  incision  advised  by  Kempe  and  Fergusson,  and  have 
invariably  removed  the  patella,  which  is  of  no  use  when  the 
functions  of  the  articulation  are  lost,  as  they  must  be  by  the 
occurrence  of  bony  union.  The  bone-sections  I  commonly 
make  with  a  Butcher's  or  bow-saw,  the  blade,  except  in  cases  of 
ankylosis,  in  which  excision  en  bloc  is  required,  being  reversed 
so  as  to  cut  from  behind  forward;  and  I  take  particular  care  to 
remove  all  the  diseased  synovial  membrane  as  well  as  all  patches 
of  carious  bone.  A  good  deal  of  trouble  is  often  given  by  the 
large  bursa  which  is  found  beneath  the  quadriceps  muscle,  and 
which  sometimes,  in  an  adult,  extends  many  inches  up  the  thigh. 
Formerly,  I  contented  myself  with  draining  this  by  means  of 
tubes  carried  from  the  angles  of  the  transverse  wound  to  the 
upper  end  of  the  bursa,  where  they  were  brought  out  through  a 
counter-opening;  but  latterly  I  have  sought  to  hasten  the  cure 
by  making  a  long  incision  on  the  outer  side  of  the  limb,  and 
either  dissecting  the  bursa  out  bodily,  or  else  scraping  away  its 
lining  membrane  with  a  sharp  curette.  If  foci  of  softened  and 
carious  bone  are  found  beyond  the  points  at  which  it  is  safe  to 
use  the  saw,  I  remove  them  with  the  gouge,  and,  if  necessary, 
cut  a  channel  through  the  osseous  wall  in  such  a  way  that  the 
part  may  heal  firmly  without  leaving  a  sinus.  I  at  one  time 
used  to  wire  the  cut  femur  and  tibia  together,  before  closing  the 
wound,  but  I  have  long  since  abandoned  this  practice  as  unneces- 
sary, and  therefore  undesirable. 

In  the  after-treatment  of  knec-joi7it  excisio)i  I  emplo}'  a  bracketed 
wire  splint  which  is  figured  in  both  the  EncyclopcBdia  of  Surgery 
and  my  smaller  text-book,  and  which  is  familiar  to  many  sur- 
geons. It  has  the  advantage  that,  while  firmly  fixing  both  thigh 
and  leg,  it  enables  the  wound  to  be  dressed  and  thoroughly 
cleansed  as  often  as  may  be  thought  needful,  without  giving  the 
patient  pain.  I  have  often  been  able  to  leave  the  limb  upon  it, 
without  disturbance  or  change,  for  six  or  seven  weeks — until. 
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therefore,  bony  union  was  well  advanced,  and  the  external 
wound  almost  if  not  quite  healed.  After  this  period  I  com- 
monly substitute  a  simple  posterior  splint  or  gutter  of  paste- 
board, sometimes  replacing  this  in  turn  by  a  plaster-of-Paris 
bandage  when  the  patient  begins  to  walk  about.  I  think  it 
important  to  employ  some  means  of  mechanical  support  for  at 
least  six  months,  particularly  with  children,  in  whom,  though 
union  may  appear  to  be  firm,  yielding  and  consecutive  deformity 
are  likely  to  occur. 

The  utility  of  the  limb,  after  successful  excision  of  the  knee,  is 
very  great.  The  usefulness  of  the  part  is  specially  noted  in  36 
out  of  the  46  cases  of  recovery  in  my  table,  and  in  several 
instances,  in  which  I  have  had  the  opportunity  of  seeing  the 
subjects  at  long  periods  after  the  operation,  the  value  of  the  pre- 
served limb  has  been  found  permanent,  and  even  constantly 
increasing.  Thus  one  of  my  patients  is  at  this  time  an  engineer 
at  the  University  Hospital;  another,  having  served  for  some 
years  as  chief  male  nurse  and  clinical  attendant  at  the  same 
hospital,  now  occupies  a  responsible  position  in  a  neighboring 
institution;  while  two  young  women,  school-teachers  in  Chester 
County,  Pennsylvania,  who  came  under  my  care  some  years  ago, 
have  never  ceased  to  rejoice  in  their  great  gain,  both  local  and 
general,  from  the  operation,  one  of  them  living  by  choice  a  mile 
or  two  distant  from  the  school  in  which  she  is  employed,  in 
order  that  she  may  enjoy  the  walk  to  and  fro,  mornings  and 
evenings.  The  limb  after  excision  of  the  knee-joint  is  stiff — I 
always  strive  to  obtain  bony  union — and  slightly  shortened, 
though  usually  not  enough  to  necessitate  the  wearing  of  a  high 
shoe;  the  foot  is  sometimes  a  little  inverted,  and  the  patient 
thus  rendered  "parrot-toed,"  as  often  occurs  after  fracture  of 
both  bones  of  the  leg.  But  the  limb  is  strong,  painless,  and 
enduring;  and  it  enables  the  patient  to  lead  an  active  and  useful 
life,  and,  if  a  laboring  man,  to  support  himself  and  his  family  by 
the  work  of  his  hands.  As  a  substitute  for  amputation,  and  it 
is  as  such  that  I  employ  it,  the  merits  of  knee-joint  excision 
cannot  be  gainsaid;  whether  it  will  hereafter  be  practicable,  as 
anticipated  by  Mr.  Barker  and  other  surgeons,  to  preserve  the 
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functions  and  movements  of  the  joint  while  removing  all  dis- 
eased tissues,  is  a  question  which  cannot  at  present  be  answered ; 
to  do  so,  would,  it  seems  to  me,  require  interference  at  a  much 
earlier  stage  of  the  disease  than  that  at  which  surgeons  have 
heretofore  considered  operative  measures  justifiable. 

The  cases  in  which  excision  of  the  knee-joint  is  indicated, 
are  chiefly  those  of  arthritis,  particularly  of  the  variety  for  which 
many  years  ago  I  suggested  the  name  gelatinous,  on  account  of 
the  characteristic  gelatiniform  degeneration  of  the  synovial 
membrane;  of  caries;  of  neglected  epiphysitis,  etc.  The  opera- 
tion may  also  be  properly  employed  in  cases  of  ankylosis  with  " 
deformity,  and,  though  I  have  never  met  with  such  a  case  my- 
self, in  certain  instances  of  wound  of  the  articulation,  where  the 
extent  of  the  injury  is  limited.  In  most  traumatic  cases,  how- 
ever, whether  in  civil  or  in  military  practice,  I  believe  that,  when 
any  operation  is  called  for,  amputation  will  be  found  preferable. 

Ankle-joint. — I  have  only  six  times  resorted  to  Excision  of 
the  Ankle-joint,  although  about  as  often  I  have  removed  the 
astragalus  without  interfering  with  the  tibia  and  fibula.  Of 
these  six  cases,  two  have  proved  fatal,  both  from  phthisis,  one 
four  months  and  one  nine  months  after  the  operation.  The  fig- 
ures are  too  small  to  be  of  statistical  value,  but  my  impression 
is  that,  in  itself,  ankle-joint  excision  is  attended  with  very  little 
risk,  and  that  when  it  is  followed  by  death,  this  is  usually  due 
to  causes  not  directly  connected  with  the  operation. 

\n  excising  the  ankle-joint  I  make  an  external  incision,  curv- 
ing around,  behind  and  below  the  outer  malleolus,  carried  for- 
ward as  far  as  can  be  done  without  endangering  the  extensor 
tendons,  and  prolonged  upward  as  far  as  needful  in  the  line  of 
the  fibula;  a  second,  smaller  incision  is  made  longitudinally 
over  the  lower  end  of  the  tibia.  The  malleoli  may  be  removed 
with  strong  cutting  pliers,  and  the  articulating  extremities  of  the 
tibia  and  fibula  separated  by  using  a  narrow-bladed  saw  carried 
in  front  of  the  bones.  Care  must  be  taken  not  to  injure  the 
peroneal  tendons.  It  is  usually  desirable  to  remove  the  whole 
astragalus.  This  is  perhaps  the  most  tedious  and  difficult  of  all 
the  excisions,  and  the  operation  may  be   facilitated   by  render- 
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ing  the  part  bloodless  by  means  of  the  Esmarch  apparatus.  The 
ankle  is  the  only  joint  (except  the  wrist)  in  excising  which  the 
use  of  this  apparatus  seems  to  me  desirable. 

Some  years  ago  I  devised  a  bracketed  wire  splint  for  the 
after-treatment  of  ankle-joint  excisions,  constructed  on  the  same 
lines  as  the  knee-splint  already  referred  to,  and  this  apparatus, 
which  is  figured  both  in  the  EncyclopcBdia  and  in  my  Principles 
and  Practice  of  Surgery,  answers  a  very  good  purpose.  If 
antiseptic  dressings  are  used,  however,  the  part  usually  re- 
quires so  little  disturbance  that  a  simple  posterior  gutter  of 
pasteboard,  supplemented  by  an  ordinary  fracture-box,  will  be 
quite  sufficient.  It  is  important  that  the  foot  should  be  kept  at  a 
right  angle  with  the  leg,  lest  a  condition  of  acquired  ji^^'i'  equinus, 
or  "pointed  toe,"  should  be  developed. 

The  cases  which  seem  to  me  to  call  for  ankle-joint  excision 
are  those  of  compound  fracture  and  dislocation,  less  severe  than 
to  require  amputation,  and  those  of  localized  caries  and  arthritis 
in  which  there  is  no  suspicion  of  general  tuberculous  infection. 
Limited  to  these  cases,  the  operation  will  not  very  frequently  be 
performed,  but  must  be  considered,  in  its  proper  field,  a  legiti- 
mate and  hopeful  resource  of  surgery. 

The  large  majority  of  my  excisions  have  been  performed 
without  any  of  the  so-called  "antiseptic  precautions,"  and  the 
wounds  have  been  dressed  with  simple  oiled  lint,  or  with  lint 
saturated  with  diluted  alcohol.  For  more  than  a  year  past, 
however,  I  have  employed  the  "antiseptic  method''  in  almost 
all  my  large  operations,  using  also  antiseptic  dressings  in  their 
after-treatment,  and  I  think  with  benefit,  though  I  am  obliged 
to  say  that,  as  regards  the  ultimate  welfare  of  the  patients,  I 
have  not  noticed  any  gain.  My  best  series  of  consecutive  suc- 
cesses in  excision  have  been  obtained  under  the  old  methods, 
and  I  have  not  observed  any  diminution  of  mortality  by  the 
adoption  of  the  new.  At  the  same  time,  I  have  seen  no  ill  re- 
sults which  could  be  attributed  to  the  employment  of  antiseptic 
measures;  their  use  shortens  the  period  of  convalescence;  and 
they  have  the  merit,  on  account  of  the  infrequent  changes  of 
dressings   needed,  that  they  greatly  lessen  the  surgeon's  labor. 
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I  know  of  no  cases  which  require  more  personal  and  unre- 
mitting attention  than  those  of  excision,  and  it  is  an  unquestion- 
able advantage  to  be  obliged  to  dress  a  wound  only  once  a 
week  or  every  other  week,  instead  of  daily  or  every  other  day. 
What  will  be  the  future  of  the  operation  of  articular  excision? 
The  brightest  triumph  of  Conservative  Surgery  in  the  hands  of 
Fergusson  and  his  successors,  will  it  keep  its  place?  Or,  as 
some  of  our  more  enthusiastic  brethren  prophesy,  will  improved 
methods  of  dealing  with  joint-disease  in  its  early  stages  make 
excision  a  matter  only  of  surgical  history  and  of  antiquarian 
investigation  ?  It  seems  to  me  that,  as  the  introduction  of  ex- 
cision did  not  enable  surgeons  to  abandon  amputation  for 
articular  lesions,  so,  improve  treatment  as  we  may,  and  educate 
the  public  as  we  may  in  regard  to  the  necessity  of  being 
treated  early,  there  will  always  remain  a  class  of  cases  in  which 
only  by  sacrificing  a  part  can  we  hope  to  save  the  whole,  and 
in  which  excisions  of  the  larger  joints  will  therefore  still  be 
resorted  to  by  judicious  and  conservative  practitioners. 


EXCISIONS    OF    THE    LARGER    JOINTS. 


27 


w 
« 

O 

X 
in 

u 
s 

o 

O 


O 
X 

w 

pi. 
o 


< 
u 

Pi 
t) 
o 

tb 
o 

H 
■J 

n 

< 


c 

13 

rt    rt                      rt 

0 

rt 

Q. 

CL  CI,                      D, 

> 

0 

00                        0 

K 

Ks:           E 

0 

>^ 

>~.  >>                      >^ 

0 

*^ 

*(/:  '7                      *7 

!-■ 

}-^    U                        ^ 

<U 

H     <U                            OJ 

rt 

> 

>    >                    > 

a, 

c 

c  e                c 

13 

^P               D 

i   0   ^ 

■^  ^ 

i-    ^ 

iS-".- 

ji  «)^^ 

C    -    rt    3 

3  'C  —    « 

^• 

-c  rt  b  ■- 

A 

^  S  o-o 

^ 

0   OJ  '-r   0 

E 

^   I.     '    0 

C    i_    ^ 

" 

.2  -s  C  •£ 

J3 

.2  ^--^  >^.5    i 

^~ 

a; 

D 

d;d          p 

^ 

c 

tn       .                         «       ; 

V 

t« 

^      Ul                                ^ 

S 

_:i 

_-    ^                                          4-. 

<u 

C    i.                      c 

rt 

aj 

C    1>                     0 

"   C 

*^   0 

Is 

S  ^                £ 

°'n 

^r> 

C<    >-'                          On 

c  Si 

" 

" 

.2  0, 

..^ 

.    *.         •    tN                                                           .^ 

2  ° 

-a 

-O  -C                      T3 

(U 

do;                   oj 

=  t) 

u 

^   u                   ^ 

-oC 

OJ 

dJ     <U                               <L1 

..  "* 

> 

>   >                 > 

0 

00                0 

u 

u    0                     0 

1; 

Oj     lU                            OJ 

c£ 

Hi 

iii:!5              ci 

e 

V4- 

«          •£ 

0 

0 

rt 

1) 

"^          '1 

rt 

\             !£ 

0 

0 

3          £ 

0 

-a 

c              <u 

c 

5:                  £ 

0! 

0    •      2 

>-    r- 
C    " 
0    J'^ 

-C 

..  S         0                   3 

t)    « 

rt 

=  g  <"  -^            '^ 

iS* 

0 

-5  a. 3  2.^          0 

> 

1  ^-i  1  2         ^ 

0 

2 

3 

llilsl    1 

rt 

13 

_:;    w    rt    0    Cm               rt 

S5 

1 

C/} 

u<;          0 

1     ^ 

_j. 

rt-  0                       i^ 

I       c    ■ 

ro 

N    ro                     VO 

n!   U 

.,   M 

X  a 

s 

%-^                      fc 

o 

■—1 

o 

a 

H 


U 


U 

w 

H 

w 
z 


o 

w 

-1 

< 


0 

'rt~'S 

rt 

-rt'  5 

"rt 

"rt'    ■53 

c^ 

CIS 

1 

J3 

"o.'ag' 

"S. 

"£-  ^ 

a. 

■s.   'g-'^ 

a. 

s  so 

d 

©►S^ 
eKh 

0    ►S  ° 

6 

0 

,    ,  tA 

, , 

.     U3 

tn 

„     >.  >, 

>^ 

t*- 

rt    rt  "3 

rt 

<A  "c 

'3 

qj 

^-^ 

0 

cu  c-  S 

C 

G.  u 

S-    'g  'g 

'</) 

rt 

00" 

0 
0 

0  _^ 

§     ^  ^ 

OJ 

> 

0. 

'E-'S-lc 

a. 

o-Ls 

X 

a-      3  3 

3 

W  WCJ 

W 

WUU 

W      PP 

P 

;      1 

J3    rt 

._  c 

Im 

*j     (U 

-a 

1^ 

"^       iJ  5 

'at  *? 

3     (U 

3 

OJ 

0 

"^    rt 

3 

Ji           3^ 
17)         M^ 

III 

s 

K 

£ 

3 

1)   — 

4J  IS 

p^ 

00    3    "^ 

'*-   £ 

>^    >, 

3 

u-         rt    3- 

Rema 

rt    >-  "^ 

0  V. 

iri    in 
3    3 
.2  .2 

i=^  -S 
W-     ^ 
^     ^ 

-£   ^ 

^ 

i    i.i 

3 

e  £  "■ 

£  2-5 

£ 
0 

3  -5 

c  0 
£  £ 

rt    rt 

S  £ 

£  Jf 

0 

>^£ 
^  0 

rt 

3 
rt 

1  |1 

"rt        "TI    rt 

£      £  S 

0 
0 

0 

s 

rt    rt  -^ 

0    ri 

0) 

t-          rt    >-. 

^ 

(U    aj    3  " 

7r,    "U 

0    c 

>^ 

0          1)    0 

^ 

t/3 

q;;< 

■^ 

^^p 

;<5     Qiz; 

P 

c 

« 

ui    !^ 

rt 

t/3 

S 

^ 

X  -3 

^ 

^                         t/J 

v: 

i* 

ti                      ^ 

^ 

rt 

c 

3    3 

a, 

fi                    OJ 

OJ 

OJ      * 

0    0 

0 

0                      (U 

a> 

".2 

»■:  i 

£    £ 

£          ^ 

^ 

'0   rt 

1^  -^  ^ 

ir 

"«-i-'r 

0 

r-<C)                                 0 

u-l 

c  s 

>% 

Tf-  On 

r^        u)   •" 

HH 

-2   Q. 

rt 

>> 

rt 

., 

rt  ^ 

^"0 

TJ  -C  TJ 

"O         'OX) 

"d 

=  S 

rO  ON  OJ 

r^ 

<U     D 

a; 

ID                      1) 

11 

m  w   I- 

J-.     U 

1-.            W-1  u 

^ 

•0  — 

(U 

11     (U 

<u 

OJ                 u 

0) 

..  "^ 

.^  .-  > 

,r~ 

>  > 

>    J. 

>       .-  > 

> 

*j 

"G  T3    0 

n3 

r^     0 

0  s 

0        T3    0 

0 

"3 

1>    qj    <J 

<L) 

6   0 

0  0 

0         ij   0 

0 

.ii  .i:  (u 

0)     (U 

(u  •;; 

<u        .^   u 

1> 

c5 

Q  Q  ;V 

Q 

CiCilQi 

di      QPi 

C^ 

c 

0 

i    b 

rt 

>^ 

-3 

•^  .    ^ 

rt 

C     3 

0 

0 

_3 

0) 

•^  :£.      5. 

0 

D  — ' 

-3     0 

^ 

s 

0^      S 

X. 

M^ 

"Td 

0 

~    rt      .  j= 

1 -d 

L-  — 

0     T^  J3 

rt 

^ 

0= 

0   c 

T3 
OJ 

>^ 

0 

0    3    ^    e 
-r    £   0   £ 

^  "  —   S 

0    3 

n    :/:  C^ 

Lm 

c 

—  £ 

"s   3  "iJ  '^ 

.i£ 

*—  a* 

CJ 

£ 

1)  "oj 

a> 

u   0   3 

*t- 

_o 

c"  J=  -C 

rt 

OJ 

-4-»     -*-» 

TJ     . 

>-.           3 

.^ 

0  5 

^  -s.y 

<i: 

•g 

"aj    D 

t/i 

2-^-5'= 

'i 

—    rt    I-. 

3 

Coo 

2--    3v- 

3 

0 

.«  0  .<« 

3 
0 

0 

■S  -S 

■^  ^ 

^  ^'  ^1 

-; 

3 

u 

*n    'w      C 

a. 

3 

"iZ  *C 

■ti  >~. 

'^  S  ^  2 

p^ 

■^ 

3 

■5  i2  -^ 

£ 

-S  -£ 

y  5 

rt    4J    rt    1^ 

>^-^ 

ti  "oj  ti 

0 

^  v^ 

Z 

<o< 

u 

<  <»: 

c2       CiZ 

0 

ssci    ^    ss: 


§    ss    S 


28 


ASHHURST, 


"^ 


O 
1—1 

o 


•      ; 

r;    ri 

c 
o 

rt   rt    rt   c:         c;         rt 

P-  ?- 

rt 

■a.'a.'E.'G,      'S-      '3- 

o  o 

> 

m    ir.    IT.    ir,           J-.           m 

^  i: 

o  c   c   o        o       o 

1 

EKs::    ^    :: 

rt  _rt 

o 

>,.=«  >>>._="     >. 

5    « 

■•o 

>    > 

S2  (u  i2  £       S       j;; 

">>'>^ 

o 

(U  ^    u    oj        ^         aj 

X    :/; 

« 

DUDD      U      1^ 

PhOh 

?J  .12  C 

~  ''B  ^      ^ 

1 

>^   5      O               So 

rt    S    P          = 

-^^5    .a 

o 

J4 

ti  5 

O  'S      .    c«   ■"    _  ^  -" 

v~    D 

oj-G-^SSSSS 

O         tH 

o  o 

111  0|  i| 

5  5 

a,ei,D<  "-P.      Q 

'^\^ 

ui    tn    t^                rt 

s 

'^-^-T^          !r. 

W      X 

■^  .*.j  Qj             a> 

y     ■■/; 

rt 

C    =    0)                Q- 

o;   a> 

O    O    >                O 

0)     (U 

^^d^    §     . 

o  ^ 

o  « 

••~  •-  •-  ?                 rt 

.,  .^ 

CC   ^ 

t;  -T^  'S    -         "3         -3 

D     (U     11    O             o 

'~^  ^3 

3   ttJ 

flj   1) 

'^C 

w    t-    ^    >^          ^         ir^ 

(U     (U     OJ                    i) 

1)  i) 

.*  ^ 

>  >  >  •-      >  ^-  •» 

>   > 

•*-; 

O    O    O  -:3           0^-3 

o  o 

3 

o  u  u  -J       <->  .2  5 

O     CJ 

Duo.-             O    w  ." 

U     i) 

4> 

fiSQiCO        J:^        Q 

«C4 

♦J    1 

C 

c 

C  T! 

.    o 
o 

o  ^ 

n 

'jr 

u 

tfi                                  ^ 

t*  t/) 

o 

o 

"o  o 

2-d 

13                                 "o 

^  c 

*t 

e 

•-  .2 

o  2. 

0)                                                 !_ 

,j  s  'S 

«ii   D" 

>!2  **j                      ^ 

S3   ^  <-> 

°l 

2^          ^      1 

u    S    X 

'U 

=  -S  "^ 

te 

c  "            o      ^ 

~  'o  "2 

.03.           O            c 

o 

="  -S  O  M       '^        s 

o  .:5  5 

!5  ^  .=  .-      S       ? 

>^  o  S  c 

Is 

<  X ;:;  <     x     o 

•o 

ro  >-0  0^  C^       *0         O 

»o  ro 

c    . 

N            C^    i-i                            N 

ro 

ce  V 

ssss    s    s 

ISS 

d 

N    ro  Tj-  "->       vO          t^ 

CC    ON 

?5 

t-t      l-H 

c 
o 

'Ti55'23551=3'5'^'li'S3 

rt 

'3-  7"  7^  ^  7"  7"  T^'S.  5^  ^'S-'E,  ^  ^ 

> 

L. 

J 

"o 

_    tn    r.    ir.    tn    tA    rr.  ^uir/i  ^^^>-.<'i 

o 

=3  s  's  "=  'c  "s  "c  rt  %  'a  rt  rt  .-S  "g 

4J 

CJ 

!— I 

—  —     i-C        ^     -^    r^     -^        Cl-1    ^    J^       Oh     '^        C    ^ 

WOUUUUUWtJOWWDU 

0)    C    <U     ti3 

E  .2  5  .5 

n  .If:    ^  c         i> 

O    ■"  —     :r            ^ 

1)    rt    3        U^ 

•    c  "^  "^    ^ 

J^ 

-5  :i  -B  o  l^l  1 1 

isis^iiillllll 

,^^—  -*-»  .^^c^  -w*"^' '' —  ' — '  —  ■ — ' 

D-5  ^  =  §■£  0-5^35525 

<n^-C"l>5JajDa;v.    [Axa;    X 

CL,;::;^     c^j^ch  c  ppdddd 

c 

crt          tfl                                     uj    tn 

— 

.         ^         J=                          .      .  4=  ^      •      ■ 

W3         w.*i            .          m    tA  ^   ^    --n    m 

b       c!-c       ^       ^-^cc^^ 

n 

"  .2 

o  ^ 

=  t^ 

O    X 

.-  '^    .»  .«  .-  G    .^  O    .-  .-  ...  .-  .-  .^ 

C.  u 

<U           lU    CJ    O  -"^^  CJ            o    1)     1)     U    O    1» 

3    I) 

^.itHV-    ;-^ro  —  O^t-^^-'—    J-" 

Tjit; 

a;         oajD          !.»         uo(UDQ-'a> 

« 

>.»>>>..~>.^  >>>>>> 

^' 

O—    OOO'SC-sOOOOOO 

Ouoo<j3<-'?j<Jooo'ja 

D  —     CJUD.—     il.-UUiUliaJD 

(^ 

f:i;i;;<  Qici^s^ppipicsieicipH 

■s 

IS 

s 

v2 

c"?; 

I^ 

.2  " 

^-    -.r:                 v:           u;                        g 

o '— 

If 

o  ? 

c> 

►H    N  CO    1/1  '^1    w    O    "^X    N    fO  ro  2    "H 

wo-               5; 

D'DajoajiudJi'ajD'UDiuD 

-3S 

IT.    in    ir.    SI    IS!    IT.    tr.    'SI    \r,    m    >n    T.    T.    m 

tdrtrtrtrtrtdrtcicjpjrtrtrt 

oocJDtudjajDDOCJDDD 

c  o 

J 

-T'O'^-aTS'O'n'Y  —  tr-o-c-w-Y 

u 

ci.i.i,i.Q-a,c-3.i.a-Q-a.di.s- 

_;z 

ai5t5SS  =  SSicsS5Sr: 

T3 

iriO"   (S   vo'^TfO  r--co   OOO   •*vO 

C      . 

«    w                  «    N                  «            w 

c<    U 

1    "^ 

s'^  ^  ^  s  s  ^  s  fe"fe"^'fj§  § 

6 

«    N    r",  Tt  LOO   r^iO    Cv  O    "    N    f^  ■* 

^ 

EXCISIONS    OF    THE    LARGER    JOINTS, 


29 


"rt 

c 

"rt  13    rt  "rt  "rt  "rt    rt 

"rt      "rti^^rt       1^5       5iH^5i5i3rt5iii3       0- 

3 

0 

rt 

■a.'5H'a.'a.'a.'a,'S, 

'o,      o-o-GHa,      OhO,      a.&.p.QH^a.QHa-a-G^      0 

CIh 

0       0000       00       0000006000      ►^ 

a) 

k. 

0  c   d  0  0  d  0 

0 

V 

EKKKXKE 

E 

0 

>-.,!"  >-^  >»  >-.  >>„"' 

>^ 

<^ 

."S  'c  .ti .  -  .ti  .i:i  "c 

.-        c  c  •  -  d      .ti  .t;       c  c  "c  c  c  •-•-•-  G  •'5        > 

0 

j2    jj    «    2    en    j«    <u 

>2   >   >  >  >2 

>     22>2      >  >     22222>>>2>-      c 

■35 

> 

fri 

c  j3  c  c  c  c  ^c 

e      ^jsCj        cc       j3^^j=j3CCCj3C       S 

a 

^UDDPPU 

^       UU^U       ^^       UUUUUlIilD^U^D       CL( 

D 

C  T3 

a, 
.2 

c 
0 

(LI 

i) 

s  ^ 

0  •- 

01  .-i 

0  1 

1 A       :5     -■'^ 
cj  .2       S    -S 

0 

tn 

c  c      "S 

(U 

6X1  ,-> 

.^   -.-* 

■"  "in 

oii             §     .  ^ 

r  ^      .          C  "rt^  0 

<A 

M 

^ 

2  io 

-0  li 

•^  K. 

^ 

B 

-2  S  t3  £  S 

0 

S  d 

'B-2 

CL,rt 

Oh  . - 

s  3  tn        <u  52  3 
.2  ^  :^        &)  £  .s 

lit.  pi 

0 

a, 

pi 

0- 

s 

0    . 

a. 
^   0 

C    oj 
0    til 
'■g    -^ 

CI,  ^ 

|l 

ci 

3    3 

C    S  x'  ^  ^ 

§vi^  s  £  a 

1- 1^_,  •.-  ■--  ■— 

T^  °  —  "  — 

0) 

0 

"Si 

S-i          Si     ss^^'^        g-^B'^S^S 

'i;    c3  zr    rt    rt         rt  X 

S 

5;    (U  ~    (U    lU           <U    ci 

0 

DQ^OQ      0 

Pi                   Q          Q      PPP          p      QDG      Q 

0 

e 

c/?          yj 

tr.    tfi    u^    2^           tn                 iTi    ^    tri    u^.    ^    ir.    in           in 

2      x^^^^      ^          ^  ^  ^  ^  ,£  ^  .B      ^ 

V 

•£     •£ 

E 

C          C                !-.■ 

13       ccc^      c            ccccccc        c 

rt 

0       0    .    .  Jl 

1)        oooo^      0            0000000        0 

li 

e          C    tn    tn    IJ 

^     sss^     £_     gsssssa^.  s 

0  tj 

^  <5  <^  c  c  «■£ 

0          ■r)-  ro-' M  £         r-M  1/5          t^rHiM  tJ-  On  "   "1  ro^    r^ 

Is. 

"  -  0  £       T 

•v     tU                    ..^     ..V      .».      ..V     ..^     ..^      ..s     >        ..^     jj                    _j 

rt  ° 

aj    P   oj  -^'c-i  fo  oj   ^ 

'Z,      '^d'OTj'Td      ^3?      'T3'T3T3'a'T3'a'a'-a'T3      -^3 

2  fe 

d)         uajoji)         CJ              aj<U!Utu<L>a>ajc^a; 

3  c 

i-i   M    V-    "^        I-    On 
lU   "    u                <u 

>_         ■^ui^.i,         i-M         ^.j-i-j-.j-.v-i-wi-'io         ro 

•OiS 

aj         uajajaj         o>              ajajo)i;i>o>u         u 

rt 

>    .^  >    .-  .-  >    .^ 

>         >>>>c>'-         >>>>>>>. ^>" 

'^ 

0-73    0  "O  TS    0  -tt 

0           OOOOoOtS           OOOOOOO-T-iO-rt         -rt 

tJ    aj   0    fli    cj   ^    o; 

0         OUU0--05         ooooooujaj         jj 

3 

(U  .^     (U  .^  .:=     01  .^ 

4j         DOJOJaj"*"^*!).)--         aJajaj(uo»ajaj.li*<u.^        •— 

u 

p^Qo^aQpiQ 

^     oce^Pi^     c^Q     Pi  Pi  Pi  ei  Pi;  Pi  Pi  Q  f^  Q     q 

:§ 

^                         g-^T                                J!      2 

..< 

U 

!c 

0                              .ii  N                                       a       a- 

C] 

^ 

j3                                -t;    •                                        c:       '-^ 

ft> 

00                                         0       .- 

>.t 

^ 

•2.b 

0    rt 

.     .     .    ^  rt     .      . 
U5    t/)    (/:    ^  OJ    u:    w: 

ci    S    c!  -rf    '^  rt    c3 
<u   <u   i>   £   >~.  oj   u 
f>-.  >-.  >^  <u    c    >~.  >-. 

ii            |§          :^:^    4  1 

■"^ rt    >- ^'^^  D-    .    ■-  C    .- 

li 

.2  c 

00   ^"->  5   p   N   N 

3     rt 

0   u   o>   a;   ^   o*   i> 

Qj'*(U(L)a;c;        aj^'L>ajo4;ajflJ<u'L'(.^<L)aJO<u 

■a  S; 

rt   rt   rt   rt   c^   cd   rt 

c!';7rtc3rtr3         ci't;'T^rtrti3icirtcici°c<Kir;rt 
oj^iiDDu         ajr;ai<uajaj<UD<ULr.(ua;SiJ 
.^  —  .i^   if;    i'  .i£         'i   a   Cl.  '£  .'£   '•"   iS  .2  .'£  .'£.  "^  .'£,   2   3  .£ 

•0  0* 

a;   i>   aj   1;   <L)   <u   4j 

c  0 

3 

^  -5  -c  '-5  '3  ^  ^ 
d,  0-  £.  i.  d.  Q.  a. 

0)  "O    fc< 
X    ^    3 

£  ""££££    £«°£££££££^ffi£"'£ 

S  £  K  S  E  £  S 

ffi 

•0 

M    0    On  r^  l^vO  X 

VT)       v£>   CO  0   «         "^no         N    On  (^00  00    CT\  Os30  r^^O         r^ 

\r^ 

c    . 

(4    u 

N      M                11      M 

cs              i_Mi-ii->r4i-i                                   wMii 

ro 

X  yi 

^     i.,     -     ~ 

r        rrr_        r"        -.,^rrrrr-r 

.> 

S  ^ 
w 

1  S^x;^SSS;J 

%    ssiSu;    s§    fcfiifeSss^SfeS    fe 

s 

d 

lOvO   1^00    On  0    i-i 

N          ro  ■*  u^vO         t~»>0          0\  0   11    N    ro  rt- vonO   t^cXD          0\ 

0 

l-l      M      M      M      M      C 

■^    M 

N          NNNN          NN          Mror^f^mrorOPOr^ro        ro 

T 

t-     1 

30 


ASHHURST, 


'T  'Jr.  "!y5    cA  "cJJ  'i^  "T.  '7.  *x  '!a  '5:  '7    71  ' 


rt    rt    rt    rt  %-    Gi  %-    r;  'r- 

■q-'cL'S-'S.'^  '5.15  "5-lc  IS  'Oh'S-'S.^  'a.lS  iS  'S  ^  'c  'c  'c  'c  'c  'c  'S  'S  'S  'c  "5  '=  IS  "S 


U  -S     O  -C 


H 


X 


< 

u 

w 

o 
> 


O 

\o 

(L) 

rt 

o 

^ 

rt 

;.^ 

r^ 

O 

(U 

c 

n 

11 

3 

^ 

s 

3 

S  g 

^ 

o 

o 

-^ 

6 

<u 

a 

o    1> 

_o 

<u 

>, 

rt 

P3 

o 

c  ~ 

X 

o 

3       ■ 

<u 
1> 

V 
■~r. 

cfi    3 
1)    o 

o 

i 

u 

s 

^ 

^ 

j^ 

^ 

/^ 

^ 

^ 

^ 

^ 

^ 

^ 

a 

^ 

^ 

r^ 

^ 

r^ 

^ 

r; 

r\ 

^ 

^     r- 

_2 

^ 

V 

£: 

^ 

^ 

s 

'd 

s 

s 

E 

S 

E 

c 

s 

g 

a 

rH 

E 

£ 

o 

£ 

£ 

s 

E 

3 

g 

o 

£ 

E 

5    IJ    3 

0    jx  — 

— 

— 

— . 

— 

— 

•— 

— ' 

— 

^- 

— 

rt 

— 

' — 

— ' 

— 

— ■ 

— 

i 

— 

— 

o  c: 

— 

— 

:jr 

— 

ti; 

— 

— 

3 

3 

1) 

0) 

(U 

dJ 

u 

ii 

ij 

11) 

il 

(1> 

5.1 

?  ;^  ■" 

p;Dt:i;i);::)^;:3t:>^D<;Dpi;Dpp.DQ;D^DQ;3;Dt3DQ;D^Qy5P 

■J? 

tn          a;    •/    'y; 

yj           'X     -^    -j:    w 

^'   .j;  ^   ./ 

u-    -jj 

i/ 

^ 

^         ^  43  ,3 

-c  _S 

—          ,3  ^  ^  ^ 

^  ^  ^  ^ 

•r- 

^"9 

^ 

.  ■£  -     "5  •£ 

J=     «5 

£ 

3     1-333 

.-    2 

3     ir     =     3     3     3 

^    zx    c>    ^ 

C    J^    C    O    0 

o  o 

-    f!    O    O    O    C 

o  o  o  o 

0    o 

S*  o  o        o  o 

S  5  i! 

E  ^E  £  E 

£  £ 

£  ^S  E  £  £ 

S  £  £  S 

>^ 

S  E 

>~, 

^EE^ES 

>,  E  ^ 

o  ti 

rovO 

u-i  1-H    0\^  'hInO 

\r\\i^O  \0 

ir.  ^5, 

roO 

rr 

M 

M  HM  ON-^    fO-^Ci     • 

-1  00    M 

«     ^  <N 

i-H 

rn 

l«l                   H-l 

^    h-i 

^  «    <U    w    M  ^ 

.2  o. 

rt 

-o  "O  -a  -a  T3 

•a  t; 

T3  -a  -o  "a  -a  -o 

-T3  -^  -c  -a 

P  -c 

-c  ~ 

■u 

-a 

'aT:T;_^-a~  t. 

T3  'C  T) 

0)    1) 

1)    <U    OJ    <u 

-i.  "" 

tU     1) 

<i) 

w    :-• 

^  *J 

1)  oj  1)  o  w 

(U    u 

U     D     (U     !U     i)     <U 

1)   a;   1)   11 

%> 

1)     u 

1.) 

i>   Qj   a>         <u   !> 

11    1)    i) 

>  >  >  >  > 

>    > 

>>>>>> 

>■>>>■ 

■-  > 

>    > 

> 

>    >    >    .^  >   >    .- 

>     >    > 

o  o  o  c  o 

o  o 

3    O    O     O    O     O 

o  o  o  c 

-z  o 

O    O 

-^ 

o 

O    0    Or-    C    G  — 

o  o  o 

o   o   o   cj   o 

u   u 

'J   tj   o   'J   o   o 

o  o  o  o 

£    o 

o   o 

o 

O     O     O     J,     O     CJ     D 

'J    O    CJ 

<U    V 

(U    <u    i)    1)    1)    lu 

<U     (U     (U     0) 

D   a; 

11 

1)    (U    0)  .—    CJ    1)  .— 

DUO) 

rt 

c4ps;!i5ei(iipi;pi(:iieipici;e^e!ii:<p<(:i;p^Qpi; 

c^ci; 

-^ 

" 

pi;  Cai  2i  Q  fii  Pi  Q 

Ph  P^  (^ 

=^-     ON 


^   rt   s  N   g  -I 
o   aj   O         SL 


Ul    c     ^  ^    .■'• 


IS  !^ 


..    .  ;^  .^  >. 

.2  ^  ^.2  ^ 


.-4  t/3    U5    n    .-^ 

^  -x  "  o  i^  -  , 

*:3  u    ^   ^  't:    C 

ts  rt  -£  ^    3  ^ 

_  1/    ri    rt    rt  — 

3  ^t;-o^  S 

C3  VO    c     3    3    .. 


.2  .2  .2  -3  .-  ">, 

-S  -3  ^    '^  —     rt 

-  t;  r  "3  t;  _ 

rt    rt    rt    C  cS    - 

IT.    ifi    ifi     "  w:    3 

3    3    3  .i2  3 

O    O    C    X  o  ,^ 


^'H  i  f  ■£  'I  'I  I  '-^  "H^'-g  i 


3  r  t: 


(U     U     U     S     1>     I- 

OOO  <o< 


'2S  >^  -g  -S  -r 

C3    c^    :/3    ^    rt    ^ 

X  u;  ■;«  O  t^  o 
■r;  w  O   3  ■—  3 

II ^1 II 


■S  1*  -i  „  •-  =-  •-  "^'-.S 


0<0<0 


Qj  'cJ    c3    rt    W5 

>., !-  ii  (u  -r; 

o    >-,  >>■- 

M    0)  vO   -^-5 

g-c:5-=-c.> 

•r: 

'C  *n 

>^~    ^  -3  -3    -^ 

^ 

^  ^ 

-^, 

.!£    3    O    3    3    £- 

CJ 

3    3 

(/!  o  -i:  o  o  5 

O    O 

O    3  ;3    3    3    -" 

s 

3    3 

3     1)     >,  OJ     o     o 

U     OJ 

<0c/)00< 

X 

oo 

rt    aj    c;    (U    rt 


•o 

B 

O   "I 

00 

M 

On  OnOC 

o 

On  M 

On  rovo 

On  r^ 

l/" 

NO   NO 

t^ 

^i-Ooo 

ro  m  tONO  u^  ON 
M    «    M    1-1           w 

u 

bo 

sci; 

s 

s 

^^ 

SSSS^ 

t;^ 

Sfe&nS  t 

ss 

s 

ifs 

fe 

S 

?;:s;ssss^s 

1-1    N    fO  ■*  "^nO   r^QO    On  O   '-'   N    t^  'i-  vonO   t^OO    On  O   '-'    N   r<i  Th  ionO  t^OO    On  O   w    N    ro 
Mw_iwi_ii-,wiHi-ii-iNNMNNe»MNNNrorororo 


EXCISIONS    OF    THE    LARGER    JOINTS. 


31 


.      _  "rt             .      .  "^      . 

's'S'5'B  s'B^s's 

cSrtrtrtCL,         cJrt;i.ri 

rt 

■£.'p,'p.'S,'S,'S-'5-  5.'&, 

a,'5,' ;:_■&.  0        c_  &- 0  e-    1 

> 

in    ■/)    u-j    ir.  >-r'           iTi    Ji  "V    J. 
OOOO'^           OO'— 'O 

000060C00 

" 

M-iH-tHHHM^Ht-HMHM^HH 

e:=:kk.5    Kffi.sE 

0 

^  ^-^'    .'^    .'^      ^  ^  ^  iP 

3                          C 

"0 

I) 

S      1 

>>^^^>>>> 

>>>>c       >>c> 
'c  'S  "S  'c  S      'S  'S  S  's 

"e  'c  IS  IS  ^  s  'S  "S  'c 

dduuuddd::^ 

DDI^Dfi!      PDCuP 

S         "0 

-^                7    3 

3         0 

'J         t/i  ■■■ 

• 

-C                            1^    rC 

-X 

I/)          u;    is    IJ 

r^ 

(U            ^  _C  'U 

;2 

^--•^- 

•   S      •    3    rt    0      .      • 

.5  --^  .S  i^  ^  -^  .£  .S  S  .S 

3 

.S  .S  .£  .S 

^" 

^—  ^^  . — .  ^— 

--     S—     j;     t£;A^^~^ 

=                        3    3    3    S 

33335J-J3333 

w-                   i_  ^-  w,  •_ 

' —  ,' —  _     tXaj"—  ^—  ^"*^^ 

(U                               <U     aj     (D     CD 

i«                     t/i    m    t/i    m 

D               PD^D 

Dc^PcAJh-i     :::3Pp;d 

eatment 

.:J,     iiii.: 

ai  4=   c^                 ^   ifi   lA  iA 

-So      SSSS^ 

^   -  ^                   ■;:  ^  ^  ^ 

!U      *-"      O^                                  —      CJ      QJ      OJ 

Jog          OOOOu 

Qj    0    oj                     0    OJ    <u    <u 

0 

^  bZ,    e  s  e  s  s 

^  £  ^        _       S  &  ^  ^ 

0  ^ 

M    1^  d          r^  LO  r^^ci  t^ 

OvO«          in          roONu^O 

=  S-> 

«                   -                               «                   M       M 

M          C)         -til                      1-1    « 

.2  0. 

..v.-s'-^         .        .«..v.^.»-..v 

.^    .^    .^      .     (U             .^    .-    .„    .^ 

«  ° 

''O  "^  "^  '^  T3    "G  T^  'U  "T^ 

TS-a-TS'o^      '^'U-a'a 

k.  ^ 

aj{Daj(L»(uo<Daj(U 

i)aji;<u              <i;a^a><L' 

3  u 

S_U>-,>-U-|           v.:-»>k' 

T3Ci 

Qja^<3jajQjtu<utucL> 

<U(uaj(U              !ui;!U(u 

..  " 

>>>>>>>>> 

>>>>.^        >>>> 

ooooooooo 

oooo-a        ocoo 

UOOOS            (JUOCJ 

3 

DiuojojiuajiuDaj 

IJ^WQJ.—            QJIUOJI* 

(5 

fiiPiPiCi2iO:Jpip:J»i 

pip:^CiJpiQ       pipipiC< 

J5 

tfl       '^ 

0 

i2        0 

S2                    -  ^      c 

[A    :/; 

rt                          u    >-,        0 

OJ    0 

jO 

.2  Ji 

Si       -S!,   1 

II 

%}.  S,    ■  •-  .2  ^      "^    •  s 

■-           U5    C2           u,    0      .    "" 

<~    u, 

2 ^ s s    :5 -;;- -H 

cs  ?-,.—  .t;  .t;  >~.      <u  '^  (u  D 

C    ^ 

y^^^i    -S-S-Hs 

^  -S  -r  ^  i:  -i^      -n  ^  -C  > 

0       _ 

j^y3*j*j              ■*-'!:3r-if/i 

rt.2 
3  « 

^i 

Crt^.^.^rt         csrtRci, 

-a  & 
c  0 

■-.s  0  rt  13  .li     .2.:^  .22  5 

3 

■•-.rt'-'-O'-.-wCc! 

•  M            3    3  ^^     ^  ""  ■— ' 

II 1  1  l-'l    II 'i  5 

t-Oss^S^-UO 

^t^oj^—   t^         "t^t^tio 

z 

<PQ:/:x  <7:<OM 

<  0  X  7)  <     <  <;  <  < 

■a 

Vi-i  w    rt-ir,30  VO    ONVO  VO 

00  VO    On  i/^OO           lO  t^  0    in 

C4   u 

CO  CO        ro        i-H    vH          CO 

"I    M          T  N                ro  ro   T 

--i.,_r._^^^^ 

_^     ~     ^     -     ^                       ^     « 

SS^d^Sfe&^iS^ 

f^^gS^S        fefxf^^ 

d 

•*  lJ^vO    t^OO    ON  0    «-'    N 

m  >,)-  u^vo  t^      00  0  0  « 

Z, 

1     c 

0  rn  f 

0  f 

0  f 

-0  fo  Ti-  ■^  Tf 

■^■^■^-t-Tf         Tj-T(-ir>i/1 

u 
X 


_ 

; 

2,  2 

c 
0 

2  B  3  "B  '2-'Sh 

■a.'a,'5,'a.^  ^ 

> 

0  0  0  0  "^  ►^ 

^ 

E  K  X  K  .2  .2 

0 

_yi    >~.J"    >-N  5    0 

1> 

c  •  -  3  .t:  >  > 

01  £  1)  s"  'S^'l^ 
^    in    u    r^    "^  '^ 

2    >  S    >    3    c 

s 

■3  ■?  -3  ■?    C    3 
f^  ^  -3    ^    oj    oj 

UPCJppud, 

C3                 tJ 

g                tJO 

•■^                rt 

^       -^ 

B           <-> 

QJ                 .^ 

-o          -^ 

3                 C 

0!    _       j; 

.!£  .-       "^ 

B 

^  s       ^ 

V 

;c.s    -g 

a.  a-      i- 

£  £^  5 

-^ 

0    C    3  Jl 

3 

k-    i  •-  "C 

*—  >—  ^     Oj 

^" 

Cd     C3     fli  3^             fli 

lU     <U     tn  ■-             y) 

QQPx      P 

i       g 

e 

-3  ^           t/5 

.    S    3         -^ 

.    «    0    0           Jj 

0 

^5  S  £      ^ 

0  ■^ 

.2  ft 

S  2 

VO    ON-c  TS  TJ  -C 

>-l             1)     0)     (U     (U 

3  a 

)-         iH        t-        l^ 

-u  ^ 

.».    .-    dj    <U    1)    (U 

..  "■ 

^  ^  >  >  >  > 

^  -^  0  0  0  0 

C4    rt    u    0    0    u 

<L>     V     tu     GJ     <V     V 

(^ 

QQpiPiPiPi 

'U 

c 

^ 

0 

3 

:« 

U 

'        1- 

rt 

1        P- 

1        0 

-— 

'       X 

^ 

0 

3 

l-s 

in                 C 

■  'Si                ° 

>2l 
2^ 

^2         '-5 

•r   0             0 

0    3               ;^ 

^3  "O              '5      1 

0 

•       -4-1       *J             •             •        0             1 

{        u 

en    .--     .— 1        [/;        t/1       X 

(L,     t-     kH     ^     (L,     til 

3 

•n-S-S-c-n  e 

■  rt 

rt    >-    I-    rt    n!    0 

1      ^ 

U  <<OUU 

•0 

rt)M   rj-   LO   0      ONVO 

B 

ro  C^          1-"          ro 

a  u 

r   r    '   «   r    r 

t« 

§  S  S  fe"  S  ^ 

6 

Z 

M    M    ro  tJ-  irjvo 

32  DISCUSSION. 


DISCUSSION. 


Dr.  Lewis  A.  Sayre,  of  New  York. 

There  has  been  nothing  left  by  Dr.  Ashhurst  for  us  to  discuss.  When 
discussion  is  called  for,  it  means  that  there  is  some  difference  of  opinion, 
but  Dr.  Ashhurst  has  so  fully  and  so  completely  covered  this  whole 
subject,  and  in  such  a  masterly  manner,  that  his  paper  meets  my  entire 
approval. 

There  may  possibly  be  one  or  two  things  to  which  I  might  refer,  but 
they  are  so  trifling  as  to  be  hardly  worth  mention.  After  excision  of 
the  hip,  I  have  been  in  the  habit  of  placing  the  patients  in  a  wire 
cuirass,  simply  because  this  permits  them  to  be  carried  out  doors,  and 
so  get  the  benefit  of  the  fresh  air.  All  the  cases  that  I  have  excised 
have  been  brought  to  me  in  extremis,  and  I  am  certain  that  if  they  had 
been  confined  to  their  beds  I  should  have  lost  some  of  them.  The 
advantage  of  the  wire  cuirass  is  that  it  makes  the  patients  very  com- 
fortable, and  ready  for  transportation  within  a  short  time  after  the  opera- 
tion. Many  of  my  cases  have  been  transferred  to  Jersey  City  or 
Brooklyn  within  an  hour  after  the  operation,  and  this  often  in  the 
stormiest  weather. 

The  antiseptic  treatment  which  is  now  universally  adopted,  I  suppose 
I  may  claim  as  the  great  cause  of  my  success.  I  have  always  used 
antiseptic  treatment  from  the  time  that  I  commenced  the  practice  of 
surgery,  at  first  without  knowing  it.  It  has  been  my  custom  to  pour 
into  every  wound  as  much  as  it  would  hold  of  Peruvian  balsam.  The 
creasote  which  it  contains  makes  it  one  of  the  best  antiseptics.  I 
attribute  much  of  my  success  to  its  use,  and  to  the  arrangements  for 
perfect  drainage  which  I  have  always  made,  so  that  not  a  single  drop 
of  pus  was  retained. 

What  strikes  me  as  most  extraordinary,  is  the  contrast  between  the 
present  position  of  the  profession  and  its  position  at  the  time  that  I 
performed  my  first  excision  in  1854.  At  that  time  I  received  the  con- 
demnation of  the  entire  profession  of  New  York.  When,  however, 
the  patient  made  a  successful  recovery,  and  it  was  learned  that  Dr. 
Bigelow,  of  Boston,  had  performed  the  same  operation,  five  or  six 
months  previously,  censure  was  quieted.  Now  we  are  at  the  other 
extreme,  and  some  are  beginning  to  operate  in  the  earliest  stage  of  this 
disease.     I  believe,  as  I  have  said  in  my  book,  that  if  proper  treatment 
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is  adopted  in  the  early  stages  of  the  disease,  excision  will  become 
unnecessary,  or,  at  least,  exceedingly  rare.  If,  after  such  treatment 
has  been  carried  out,  the  disease  still  progresses,  then  excision  becomes 
a  necessity ;  but  I  should  reserve  the  operation  for  those  cases  which 
have  had  the  advantage  first  of  local  and  general  treatment. 

What  I  call  proper  treatment  is  perfect,  complete,  total  rest  of  the 
part  involved,  removal  of  all  pressure,  and  the  prevention  of  attrition. 
If  you  can  arrange  the  splint  so  as  to  confine  the  treatment  to  the  joint 
involved,  and  allow  the  patient  to  go  about,  that  is  the  proper  treat- 
ment. I  do  not  believe  in  confinement  in  bed,  in  a  house  or  hospital, 
no  matter  how  well  it  is  conducted  or  constructed.  The  patient  should 
be  gotten  out  of  doors.  It  has  been  said  that  this  treatment  does  no 
good,  because  the  one  who  favors  it  has  to  resort  so  frequently  to 
exsection.  In  not  a  single  case  that  I  have  exsected  has  the  patient 
been  under  my  treatment  until  he  was  brought  for  operation. 

Although  exsection  had  been  performed  in  London  in  1821,  and  an 
account  of  it  published  in  Cooper's  Surs,ical  Dictionary,  yet  it  did  not 
seem  to  catch  the  professional  mind.  It  was  not  referred  to  in  the 
text-books  or  by  teachers.  The  joint  disease  was  considered  to  be  of 
constitutional  origin,  and  always  tuberculous.  We  were  told  also  by 
a  great  French  pathologist,  that  we  could  not  have  tubercle  of  any  part 
of  the  body  without  there  were  tubercles  in  the  lung.  I  saw  a  child 
with  hip-joint  disease  which  went  on  to  a  fatal  result.  On  examining 
the  lungs  I  found  them  perfectly  healthy,  with  not  the  slightest  sign  of 
tubercle.  I  took  the  specimens  to  different  microscopists  of  New  York, 
and  obtained  conflicting  reports.  I  then  sent  the  specimen  to  Professor 
Gross,  who  said  that  the  tubercles  had  been  washed  out  by  the  discharge. 
In  this  case  there  was  an  opening  through  the  acetabulum,  and  the 
acetabulum  was  nearly  twice  the  size  that  it  should  be.  The  whole  of 
the  disease  could  have  been  removed  very  easily,  and  I  made  up  my 
mind  that  that  would  be  a  proper  thing  to  do.  At  that  time  I  thought 
that  it  was  original  with  myself.  In  the  next  case  that  presented  itself 
I  suggested  the  operation,  but  it  was  declined.  The  case  then  passed 
into  the  hands  of  an  old  German  doctor  who  believed  in  bleeding, 
etc. ;  thirty  leeches  were  applied,  and  the  patient  died.  I  made  a  post- 
mortem examination  in  this  case,  which  was  almost  an  exact  counter- 
part of  the  first  case  referred  to.  Within  a  few  months  I  saw  a  third 
case  in  a  child  five  or  six  years  of  age.  A  number  of  sinuses  led  into 
the  joint,  and  I  proposed  the  operation.  I  told  the  father  of  the  patient 
what  I  proposed  to  do,  and  he  consented.     The  next  morning  was  set 
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for  the  operation.  The  following  morning  he  came  and  said  that  the 
operation  could  not  be  done,  as  a  number  of  physicians  had  been 
called  in  consultation,  and  the  operation  was  refused.  The  man  came 
to  me  a  year  later,  and  said  that  if  I  could  get  a  doctor  to  consent  to 
what  I  had  proposed  he  would  let  me  do  it.  He  finally  agreed  to  the 
operation,  and  I  had  some  difficulty  in  securing  consultation  in  the 
case  and  approval  of  the  operation. 

Now  see  the  contrast.  We  are  swinging  to  the  opposite  extreme, 
and  some  propose  to  do  the  operation  in  the  earliest  stages.  I  see  before 
me  one  of  my  friends  who  recently  proposed  exsection  in  two  cases  in 
which,  according  to  the  views  laid  down  in  my  book,  the  operation  was 
unjustifiable,  as  I  think  that  benefit  could  be  obtained  by  local  treat- 
ment without  excision.  I  think  that  in  a  year  both  of  these  cases  will 
be  much  better  than  if  excision  had  been  performed.  I  would,  how- 
ever, say  that  for  the  past  three  years  I  have  been  sick  much  of  the 
time,  and  have  not  been  able  thoroughly  to  examine  this  subject,  so 
that  I  do  not  wish  to  give  too  positive  an  opinion  with  reference  to  the 
propriety  of  early  excisions. 

Dr.  R.  a.  Kinloch,  of  Charleston. 

My  experience  with  joint  excision  has  not  been  so  large  as  that  of 
many  of  my  colleagues.  I  would  endorse  all  that  my  friend  has  said 
with  reference  to  the  character  of  the  paper  just  read,  and  I  have  very 
little  to  say  in  addition.  It  strikes  me,  however,  that  the  signal  triumphs 
of  surgery,  so  far  as  exsection  of  the  joints  is  concerned,  are  so  well 
established  that  it  is  hardly  worth  while  to  waste  time  in  discussing 
what  was  formerly  the  opinion  of  the  profession.  There  is  now  no 
disagreement  so  far  as  the  general  question  is  concerned.  There  are, 
however,  I  think,  still  some  important  points  to  be  considered.  In 
the  first  place,  as  to  the  separation  of  the  traumatic  from  the  patho- 
logical cases  amenable  to  operative  procedure.  In  the  next  place, 
with  regard  to  the  joints  which  are  apt  to  do  best  in  connection  with 
traumatism  and  subsequent  operative  procedure,  and  in  connection 
with  pathological  processes  and  operation.  Other  interesting  and 
important  questions  are  the  age  of  the  subject,  his  surroundings, 
facilities  for  treatment,  etc. 

I  think  that  perhaps  we  are  all  agreed,  so  far  as  operative  procedures 
following  traumatic  cases  are  concerned,  that  the  shoulder-joint  above 
all  others  affords  the  best  results,  and  this  for  the  obvious  reasons  that 
the  incisions  practised  are  necessarily  simple  and  in  the  direction  which 
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best  facilitates  drainage;  the  natural  position  of  the  arm  is  also  such 
as  to  aid  us  in  carrying  out  the  now  acknowledged  rules  of  modern 
surgery.  My  experience  in  regard  to  the  shoulder-joint  has  been 
chiefly  with  traumatic  cases  the  result  of  gunshot  injuries.  As  a 
general  rule,  these  cases  did  well.  With  regard  to  pathological  cases, 
I  think  that  we  must  decide  that  the  elbow-joint  first,  and  then  perhaps 
the  knee-joint,  gives  the  best  results. 

So  far  as  the  method  of  operation  is  concerned,  I  think  that  generally 
depends  upon  the  fancy  of  the  surgeon.  We  get  accustomed  some- 
times to  doing  one  operation  in  preference  to  another.  I  have, 
however,  been  much  struck  by  the  good  results  of  operations  on  the 
elbow-joint,  particularly  in  the  form  of  disease  which  my  friend  has 
denominated  gelatinous  arthritis.  These  patients  will  often  recover  in 
spite  of  the  non-removal  of  all  of  the  gelatinous  material.  I  have 
seen  cases  in  which  it  seemed  impossible  to  remove  all  of  this  material, 
and  yet  these  have  recovered  after  a  free  and  clean  section  of  the  bone 
had  been  made  together  with  the  removal  of  most  of  the  ligamentous 
structures.  In  regard  to  the  knee-joint,  I  think  that  the  same  rule 
will  apply. 

Another  question  which  has  agitated  surgeons  at  the  present  day  in 
the  knee  cases  is  in  regard  to  the  means  of  fixation  after  resection  : 
whether  we  shall  simply  rely  on  apparatus  such  as  anterior  or  posterior 
splints,  or  resort  to  the  other  means  of  fixing  the  joint  which  have 
been  proposed,  such  as  steel  pins,  sutures,  etc.  My  experience  has  not 
been  large  enough  in  regard  to  this  matter  to  enable  me  to  form  an 
opinion.  So  far  as  the  knee  is  concerned,  I  have  found  that  cases  did 
well  under  simple  plans  of  fixation  without  resort  to  pins  and  sutures. 

So  far  as  antiseptic  treatment  in  these  cases  is  concerned,  I  think 
that  is  a  matter  which  promises  a  great  deal  at  the  present  day.  Yet  I 
am  clearly  of  the  opinion  that  in  many  instances  if  a  few  of  the  prin- 
ciples of  the  so-called  antiseptic  treatment  are  carried  out,  we  shall 
get  on  very  well  in  the  treatment  of  this  class  of  operations.  I  feel  sure 
that  if  cleanliness,  thorough  drainage,  and  absolute  rest  are  enjoined, 
there  is  not  in  some  cases  a  great  necessity  for  the  other  details  of  the 
so-called  antiseptic  treatment. 

What  has  been  said  by  Dr.  Sayre  in  regard  to  the  fixation  of  the 
hip-joint  by  the  wire  cuirass  is,  I  think,  admirable  so  far  as  it  refers  to 
young  subjects.  When,  however,  we  come  to  adults  I  think  that  my 
friend  would  not  be  disposed  to  insist  upon  the  same  means,  but 
resort  to  the  plan  referred  to  by  the  author  of  the  paper. 
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This  is  all  that  I  have  to  say ;  there  are  others  here  more  experi- 
enced than  I  am,  who  can  discuss  the  subject  from  other  points  of  view. 

Dr.  T.   F.   Prewitt,  of  St.  Louis. 

I  have  not  had  sufficient  experience  in  excision  of  joints  to  justify 
my  speaking  at  length  upon  the  subject.  I  fully  agree  with  Dr.  Sayre 
as  to  the  importance  of  getting  patients  out  at  an  early  period.  In 
illustration  of  this  fact  I  may  refer  to  a  case  which  I  had  a  number  of 
years  ago,  before  the  days  of  antiseptic  surgery.  It  was  a  child  four 
years  of  age  who  had  been  reduced  by  joint  disease.  I  resected  the 
joint  and  kept  the  patient  in  bed  for  some  time.  He  did  not  do  well ; 
in  fact,  continually  grew  weaker.  I  felt  that  he  was  going  to  die.  I 
removed  all  the  dressings  and  the  child  was  taken  home.  Some 
months  later  I  learned  that  the  father  had  wheeled  it  around  the 
streets  in  a  wagon  every  day,  and  that  at  once  the  child  began  to 
improve  and  recovered  finally  without  any  dressings,  simply  from  the 
effect  of  fresh  air  and  nourishment.  Since  then  I  have  recognized  the 
urgent  necessity  of  getting  children  out  of  doors  as  early  as  possible. 

I  think  that  the  necessity  for  resection  will  progressively  diminish. 
I  believe  that  the  operation  should  be  postponed  until  all  other  meas- 
ures of  treatment,  general  and  local,  have  been  exhausted.  The  dis- 
ease is  now  recognized  early  and  treated,  so  that  patients  get  well 
before  the  period  for  excision  arrives.  I  have  treated  many  such 
cases,  and  often  the  general  and  local  treatment  has  proved  amply 
sufficient. 

In  a  case  of  wrist-joint  disease,  in  which  I  practised  resection  the 
patient  died.  I  performed  the  operation  rather  against  my  will,  for  I 
thought  that  the  proper  operation  was  amputation,  but  the  patient 
would  not  consent  to  it. 

Dr.  F.  S.   Dennis,  of  New  York. 

I  have  very  little  to  add  to  what  has  been  said  by  Dr.  Ashhurst. 
There  is  one  point,  however,  which  has  not  been  brought  out,  and 
that  is  in  relation  to  excision  of  the  knee-joint  where  the  disease  has 
begun  as  an  abscess  in  the  condyle  with  secondary  involvement  of  the 
joint  surfaces.  If  in  these  cases  we  saw  off  the  condyle  and  the  tibia,  as 
we  do  in  ordinary  cases,  we  shall  find  after  recovery  has  taken  place  that 
the  seat  of  the  abscess  will  break  down  and  give  rise  to  deformity.  In 
these  cases  I  saw  off  the  external  condyle,  taking  away  all  of  the 
abscess  cavity,  but  leaving  as  much  of  the  internal  condyle  as  possible. 
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Then  I  saw  off  a  corresponding  piece  of  the  tibia  and  bring  the 
oblique  surfaces  together.  We  can  then  fix  them  with  steel  nails  or 
ivory  pegs  and  hold  them  firm. 

With  regard  to  the  dressing,  I  have  been'  in  the  habit  of  applying 
the  antiseptic  dressings  and  over  that  a  plaster-of-Paris  bandage.  At 
the  end  of  the  third  day  I  cut  a  fenestrum  and  remove  the  drainage 
tube  and  then  close  it  up  and  allow  it  to  remain  undisturbed  for  five  or 
six  weeks.  If  the  case  does  well,  I  apply  but  the  one  dressing.  If  we 
can  secure  this,  the  patient  will  have  a  much  more  useful  limb  and  a 
more  firmly  united  limb  than  if  we  disturb  the  dressing  from  time  to 
time. 

With  regard  to  the  elbow,  where,  of  course,  we  desire  a  movable 
joint,  I  apply  over  the  dressing  strips  of  thin  lead  or  tin,  and  do  not 
disturb  the  dressing  for  a  couple  of  weeks.  Then  I  allow  the  patient 
to  move  the  arm.  I  have  seen  some  very  beautiful  results,  where  a 
patient  after  excision  of  the  elbow  was  able  to  hold  a  chair  out  at 
right  angles  from  the  body,  to  play  the  piano,  and  to  perform  other 
motions  which  could  not  be  made  before  the  operation. 

In  cases  of  injury  of  the  joint,  excision  is  somewhat  different  from 
that  in  cases  of  disease.  There  I  should  take  away  only  enough  bone 
to  allow  of  free  drainage  from  the  joint,  and  the  smaller  the  amount  of 
bone  that  we  can  take  away  and  accomplish  that  the  better  will  be  the 
result.  In  the  case  of  the  ankle-joint,  we  should  cut  through  to  the 
opposite  malleolus,  put  in  a  drainage  tube  for  three  days,  then  remove 
the  tube,  and  a  useful  joint  will  result.  In  one  case  the  astragalus  was 
entirely  forced  out  of  the  joint.  It  was  replaced,  drained  in  the 
manner  that  I  have  mentioned,  and  the  patient,  a  sailor,  has  as  useful 
a  joint  as  before  the  accident.  Secondary  abscesses  are,  I  think,  due 
to  the  fact  that  drainage  is  not  carried  through  to  the  opposite  side. 

Sir  William  MacCormac,  of  London. 

I  was  not  prepared  to  take  part  in  this  discussion,  and  I  fear  that  I 
have  no  observations  to  make  that  are  worthy  of  your  attention.  I 
can,  however,  most  sincerely  say  that  I  agree  fully  with  the  expressions 
of  the  previous  speakers  as  to  the  great  value  of  the  masterly  exposition 
of  the  subject  of  excisions  of  the  joints  which  we  have  had  the  pleasure 
of  hearing  from  Dr.  Ashhurst.  He  has,  I  think,  given  us  most  valu- 
able information,  and  I  am  sure  that  his  paper  will  still  further 
stimulate  investigation  into  the  indications  that  should  lead  us  to 
the  performance  of  excision  of  the  larger  joints. 
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I  have  heard  with  much  interest,  and  I  confess  with  some  surprise, 
that  in  no  instance  had  the  author  or  the  other  speakers  who  have 
taken  part  in  the  discussion,  performed  excision  of  the  hip-joint  except 
where  all  other  measures  had  failed — in  other  words,  the  operation  was 
performed  only  as  a  last  resort.  This,  I  think,  is  not  admitted  to  be 
a  proper  practice  in  regard  to  any  other  joint.  So  far  as  I  know,  the 
tendency  in  cases  of  knee-joint  disease  is  to  perform  excision  at  an 
earlier  rather  than  at  a  later  period,  and  to  regard  the  operation,  not 
as  a  last  resort,  but  as  a  substitute  for  amputation,  as  a  means  of  avoid- 
ing amputation,  and  preserving  life  and  limb  intact  so  far  as  they  can 
be  preserved.  I  think  that  a  similar  tendency  exists  in  regard  to  the 
hip-joint.  In  England  we  feel  disposed  to  do  the  operation  at  rather 
an  earlier  period.  We  do  it  when  we  know  certainly  that  suppuration 
has  taken  place  within  the  joint.  If  not  done  then,  the  abscesses  find 
their  way  to  the  surface  and  then  the  history  is  that  of  prolonged  disease, 
ending  either  in  death  or  in  convalescence  with  more  or  less  deformity. 

There  is  another  point  which  I  might  mention,  as  I  do  not  think 
that  Dr.  Ashhurst  included  it  among  the  indications  for  the  operation, 
and  that  is,  the  performance  of  excision  in  cases  of  old  dislocation  of 
the  joint.  I  think  that  he  did  not  mention  that  as  one  of  the  indica- 
tions for  excision  of  the  hip-joint  or  of  the  shoulder-joint.  I  have  had 
the  opportunity  of  performing  this  operation  in  the  hip-joint  with  very 
happy  results.  A  young  sailor  had  his  hip  dislocated  while  at  sea.  It 
was  not  reduced.  He  came  to  me  three  years  after  the  accident  in  a 
completely  crippled  condition.  After  recovery  from  the  operation  he 
was  able  to  hop  on  the  resected  limb  at  least  fifty  feet  without  stopping. 
The  test  of  hopping  was,  I  think,  a  very  good  one  as  to  the  function  of 
the  limb.  In  the  same  way  in  the  case  of  shoulder-joint  dislocation, 
in  which  the  head  of  the  bone  presses  upon  the  plexus  or  nerves,  caus- 
ing great  suffering,  I  have  seen  good  results. 

There  is  the  widest  possible  difference  in  the  operation  for  disease 
and  that  for  injury.  In  hip-joint  disease,  experience  teaches  us  that 
there  is  greater  liability  to  general  tuberculosis,  whether  we  operate  or 
whether  we  do  not,  than  in  any  other  joint. 

I  was  much  interested  in  the  practical  hint  which  Dr.  Ashhurst  gave 
us  in  regard  to  making  a  long  incision  on  the  outer  side  of  the  knee- 
joint  for  the  purpose  of  reaching  the  sub-crural  bursa.  So  far  as  I 
know,  this  has  not  been  taught  by  any  other  surgeon. 

I  can  only  say  once  more,  in  concluding,  with  how  much  pleasure  I 
have  listened  to  the  address,  and  what  pleasure  it  gives  me  to  be  here 
to  listen  to  it. 
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Dr.  E.  M.  Moore,  of  Rochester,  N.  Y. 

It  is  with  reluctance  I  rise  to  say  one  word.  I  am  a  little  surprised 
to  hear  from  two  or  three  speakers  a  certain  amount  of  indifference  ex- 
pressed toward  modern  antiseptic  surgery.  If  I  understood  Dr.  Ashhurst 
aright,  he  had  no  better  results  with  antiseptic  surgery  than  without  it. 
While  I  have  had  some  experience,  I  cannot  say  that  it  has  been  large. 
The  application  of  antiseptic  surgery,  especially  by  the  use  of  the 
bichloride,  has  seemed  to  me  such  a  step  ;  not  merely  a  step,  but  such  a 
leap  in  advance  of  anything  that  we  have  had  before,  that  I  am  sorry 
the  experience  of  others  has  not  led  them  to  the  same  conclusion. 
During  the  last  few  months  I  have  operated  on  two  cases  of  exsection 
of  the  knee-jomt.  One  was  a  boy,  six  or  seven  years  of  age,  and  the 
other  a  man  of  twenty-five  years.  The  operation  was  done  in 
the  usual  manner  by  making  a  curved  incision  as  described  by  Dr. 
Ashhurst,  and  the  use  of  Butcher's  saw  with  the  reversed  motion. 
Everything  was  removed.  The  part  was  then  thoroughly  drenched 
with  the  bichloride  solution,  i  to  looo.  A  drainage  tube  was  inserted, 
for  which  I  was  sorry,  as  it  was  no  benefit.  The  antiseptic  dressing 
was  next  applied,  and  also  a  plaster  splint  extending  from  the  ankle 
to  the  groin.  This  makes  as  good  a  splint  as  can  be  obtained.  The 
next  morning  the  little  patient  was  free  from  pain  and  with  only  a 
slight  rise  of  temperature.  At  the  end  of  six  weeks  the  apparatus  was 
removed  and  the  part  was  entirely  well.  In  the  second  case,  that  of 
the  young  man,  I  found  ten  or  eleven  little  abscesses.  These  were 
dug  out  with  a  sharp  spoon.  Under  the  old  method,  where  you  dig 
away  suppurating  centres  with  a  sharp  spoon  what  sort  of  a  result  would 
you  expect  ?  The  wound  was  cleaned,  drenched  with  the  bichloride 
solution,  and  dressed  as  in  the  previous  case.  He  entirely  recovered 
and  is  gaining  flesh.  I  have  never  seen  anything  of  this  kind  under 
the  old  methods  of  operating.  It  seems  to  me,  as  I  have  said  before, 
that  the  application  of  aseptic  methods  is  a  leap  and  not  merely  a  step 
in  the  advance  of  surgery. 

Dr.  John  E.  Owens,  of  Chicago. 

The  interesting  paper  of  Dr.  Ashhurst  and  the  twenty  excisions  of 
the  hip-joint,  have  suggested  to  me  certain  practical  points  worthy  of 
mention  on  this  occasion.  In  the  first  place,  I  would  emphasize  what 
has  been  said  in  reference  to  the  cuirass.  I  was  much  amused  and 
much  instructed  when  some  years  ago  I  saw  Dr.  Sayre  fix  a  patient  in 
the  wire  cuirass  and  then  place  the  patient  and  the  cuirass,  like  a  broom- 
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Stick,  in  the  corner.  I  thought  that  a  splint  which  would  enable  a  surgeon 
to  do  this  without  pain  to  the  patient  was  a  good  one.  I  have  used  this 
apparatus  ever  since  and  the  more  I  use  it  the  more  I  like  it.  It  sup- 
ports every  joint.  After  excision,  unless  the  hip-joint  is  well  supported, 
the  patient  cannot  move  the  arm  or  the  other  leg  without  pain.  With 
this  apparatus,  it  merely  requires  the  turn  of  a  screw  to  give  relief.  If 
you  make  too  much  extension,  you  also  cause  pain.  There  is  a  happy 
medium  which  can  be  determined  by  watching  the  expression  of  the 
patient's  face. 

There  is  another  apparatus  which  I  have  used  in  cases  of  excision 
at  the  hip-joint,  namely.  Verity's  suspension  splint.  If  we  take 
away  from  Sayre's  cuirass  all  but  the  outline  of  wire  and  substitute 
for  that,  gas-pipe  so  bent  as  to  conform  to  the  contour  of  the  human 
body,  we  shall  have  the  Verity  apparatus.  All  that  is  necessary  is  to 
have  strips  of  canton  flannel  stretched  between  the  two  sides  and 
fastened  with  No.  3  safety  pins  ;  the  patient  rests  on  that.  This  facili- 
tates the  necessary  dressings.  We  can  apply  a  foot-piece  and  thus 
make  extension  with  adhesive  plaster  if  we  so  desire.  Counter- 
extension  is  made  by  raising  the  feet.  It  is  exceedingly  useful  when 
there  is  much  discharge. 

I  keep  the  patients  in  bed  on  the  wire  cuirass  for  thirty  days.  I  like 
to  keep  them  longer  if  the  general  health  does  not  appear  to  suffer.  I 
then  try  to  get  them  out.  I  have  found  it  necessary  to  use  a  little 
extension  after  the  patient  gets  out  of  bed  and  is  able  to  use  crutches. 
In  one  case  in  which  there  was  much  discharge  I  employed  the  following 
apparatus,  devised  by  Dr.  Hyde,  of  Chicago  :  a  plaster-of-Paris  jacket 
to  the  body,  a  ball-and-socket-joint  corresponding  in  location  to  the 
hip-joint,  and  fixed  to  the  jacket  by  a  metal  framework  like  that  affixed 
to  the  jury  mast — from  this  artificial  joint,  a  rod,  with  ratchet  and 
key,  was  prolonged  and  fastened  to  the  shoe  and  leg  in  the  usual 
manner. 

In  my  twenty  cases  of  excision  there  have  been  two  deaths,  one 
from  amyloid  disease  and  the  other  from  exhaustion  at  the  end  of  a 
week.'  With  the  exception  of  one,  all  have  good  motion,  in  a  great 
measure  brought  about  by  the  ability  of  the  patient  to  use  the  limb  in 
certain  directions  without  pain.  If  there  is  pain,  the  patient  will  keep 
the  leg  fixed. 

There  is  one  more  complication  which  I  have  met  with,  namely, 
aneurism  of  the  common  femoral  artery,  the  result  of  prolonged  suppu- 
ration.    The  vessel  wall  became  weakened,  aneurism  formed,  ruptured. 
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and  the  patient  came  near  bleeding  to  death.  I  ligated  the  external 
iliac,  and  after  recovery  from  this  operation  excised  the  hip-joint  of  the 
same  side.  The  boy  remained  in  the  hospital  for  four  or  five  months, 
and  was  discharged  improved  with  a  number  of  sinuses  about  the  hip. 

I  think  that  there  is  no  comparison  between  the  old  methods  of  oper- 
ating and  that  with  the  use  of  antiseptics.  Take  my  last  two  operations — 
one  an  excision  of  the  shoulder-joint  for  irreducible  dislocation,  and  the 
second,  an  excision  of  the  knee-joint.  The  knee  case  required  only  the 
initial  dressing.  At  the  end  of  three  weeks  I  made  a  second  dressing,  but 
it  was  not  required.  At  the  end  of  three  weeks  circumscribed  pneumonia 
supervened,  of  which  the  patient  had  had  several  attacks  in  times  past. 
An  examination  of  the  dressing  and  knee  showed  that  the  part  was  in 
a  good  condition.  I  removed  the  steel  nails  and  drainage  tubes  at 
this  dressing — the  only  one  made  until  the  wound  had  healed.  The 
elevation  in  temperature  was  due  entirely  to  the  pneumonia.  The  first 
case  left  the  hospital  in  a  week  from  the  date  of  the  operation,  had 
normal  temperature,  and  required  but  two  dressings  after  discharge. 

Dr.  Fred.  Lange,  of  New  York. 

It  might  be  thought  from  the  remarks  of  Dr.  Sayre  that  I  excise  the 
hip-joint  at  an  early  stage  of  the  disease  whenever  I  can.  I  never  do  it 
where  I  think  that  I  can  benefit  the  patient  by  other  means.  I  should 
like  to  allude  to  a  condition  of  hip-joint  disease  to  which,  it  seems  to 
me,  sufficient  attention  has  not  been  paid.  We  meet  with  a  number  of 
cases  of  hip-joint  disease  which  have  lasted  a  comparatively  long  time 
and  yet  the  function  of  the  joint  is  comparatively  well  preserved,  in 
spite  of  far  advanced  changes  outside  of  the  joint.  That  is  to  say, 
you  will  have  the  signs  of  hip-joint  disease,  but  you  will  not  have 
entire  absence  of  motion,  and  there  will  still  be  a  certain  ability  to 
walk,  which  is  in  apparent  contradiction  to  the  duration  of  the  dis- 
ease, and  the  changes  in  the  tissues  around  the  joint.  It  has  seemed 
to  me  that  in  some  of  these  cases  the  bony  constituents  of  the  ace- 
tabular portion  of  the  joint  had  been  affected  in  such  a  manner  that 
the  products  of  inflammation  had  not  found  their  way  into  the  joint. 
How  could  it  be  otherwise  ?  We  see  in  affections  of  other  nature 
a  comparatively  slight  affection  of  the  joint,  an  inflammation  of  the 
synovial  membrane,  occasion  absolute  loss  of  motion.  Here  we  have 
the  picture  of  hip-joint  disease  while  the  function  of  the  joint  is  com- 
paratively well  preserved.  These  patients  walk  to  your  office  and 
their  relations  will  tell  you  that  the  disease  has  lasted  for  months. 
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In  some  of  these  cases,  I  have  sought  for  the  primary  focus  of  disease 
in  the  iliac  bone.  My  results  have  been  encouraging,  though  not 
ideal.  I  have  adopted  a  curved  incision  corresponding  to  the  outline 
of  the  acetabulum  and  in  the  whole  surgical  procedure  we  keep  out  of 
the  joint.  We  know  that  in  young  individuals  the  bone  is,  in  the 
majority  of  cases,  the  starting-point  of  the  affection.  We  also  know 
that  the  acetabulum  is  the  starting-point  in  a  much  larger  percentage 
of  cases  than  was  heretofore  supposed.  I  have  found  tuberculous  foci 
in  the  bone  and  abscess  in  the  pelvis  with  perforation  of  the  bone, 
with  hardly  any  disease  of  the  joint  at  all.  We  know  that,  as  a 
rule,  sooner  or  later  the  joint  is  involved  in  tuberculous  disease,  but 
the  tuberculous  affection  is  often  circumscribed  and  may  even  remain 
so  or  advance  slowly,  and  in  subacute  intervals  it  has  been  my  aim  to 
determine  whether  or  not,  by  removal  of  the  extra-articular  diseased 
portion,  the  disease  might  not  be  eradicated  or  brought  to  a  standstill. 
I  am  perfectly  aware  that  excision  of  the  hip-joint  is  a  necessary  evil, 
and  I  think,  from  our  pathological  knowledge  and  our  clinical  obser- 
vation, we  are  entitled  to  try  to  remove  these  primary  foci  wherever 
we  think  it  possible  to  do  so  without  interference  with  the  joint.  The 
moment  that  the  joint  becomes  seriously  involved,  the  operation 
becomes  one  of  more  grave  consequence.  You  will  agree  with  me, 
that  such  an  extra-articular  procedure  to  which  I  have  referred,  is  a 
much  less  serious  operation  than  removal  of  the  whole  joint,  and 
those  cases  to  which  Dr.  Sayre  alluded  were  probably  such  in  which 
I  proposed  the  extra- articular  procedure,  and  not  the  excision. 

I  should  like  to  lay  stress  upon  one  other  point  with  reference  to 
the  after-treatment  of  hip-joint  resection.  I  think  that  I  have  observed 
that  during  the  after-treatment  the  shaft  of  the  femur,  by  its  weight, 
is  likely  to  be  displaced  in  such  way  that  its  axis  will  strike  behind 
the  acetabulum.  I  would  also  refer  to  the  recommendation  of  Volk- 
mann,  that  the  limb  be  kept  in  a  position  of  extreme  abduction  in  order 
that  the  shaft  may  find  a  firm  support  against  the  acetabulum.  In 
reference  to  this  point,  I  have  been  greatly  disappointed  for  this  reason : 
the  moment  that  the  patient  commences  to  walk,  the  limb  is  drawn  into 
a  more  normal  position,  and  consequently  there  will  be  a  displacement 
from  the  intended  position  of  the  parts.  It  seems  to  me,  in  most  of 
these,  that  the  femur  slides  posteriorly,  and  it  will  depend  upon  the 
firmness  of  the  pseudo-ligamentous  connection  whether  the  gait  is  more 
or  less  limping.  I  have  tried  to  obviate  this  by  adding  to  the  Volk- 
mann  position  a  pressure  upon  the  posterior  aspect  of  the  femur.     In 
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one  case  I  had  a  good  result,  but  it  was  only  temporary,  continuing  for 
about  a  year,  when  the  patient  returned.  The  bone  had  slipped  out 
of  the  acetabulum  and  the  limb  was  much  shortened  and  less  useful 
than  it  had  been.  I  was  sorry  I  did  not  secure  the  position  for  a  long 
time  by  some  mechanical  contrivance. 

I  should  like  to  say  one  word  about  the  after-treatment  of  the  exci- 
sion of  the  elbow-joint.  It  is  necessary  to  liberate  the  new  joint 
as  early  as  possible  from  the  weight  of  the  forearm  and  apply  such 
mechanical  force  as  will  secure  a  firm  support  for  the  intended 
motions.  I  have  used  in  these  cases  an  apparatus  which  has  its  point 
of  support  on  the  shoulder.  Arm  and  forearm  are  surrounded  by 
removable  silicate  moulds,  which  are  connected  by  sliding  hinges 
of  thin  steel  splints.  Elastic  straps,  going  from  the  arm  to  the  fore- 
arm, keep  the  elbow  in  a  right-angled  position,  and  the  patient  is  forced 
to  make  all  his  movements  from  this  right-angled  position.  When  the 
patient  takes  a  weight  in  his  hand  the  bones  in  the  elbow-joint  approach 
each  other  because,  on  account  of  the  insertion  of  the  elastic  straps,  a 
lever  action  takes  place  and  the  sliding  hinge  allows  of  a  certain  dis- 
placement backward  and  upward.  The  weight  must  about  correspond 
to  the  force  which  the  patient's  muscles  are  just  able  to  throw  into 
the  struggle.  Pure  passive  motions  often  do  harm  and  have  seldom 
any  value.  It  will  be  found  that  in  a  short  time  the  patient  will  be 
able  to  make  muscular  exertions  with  this  apparatus,  which  he  cannot 
make  without  it. 

Dr.  Ashhurst.  I  will  not  occupy  the  time  of  the  Association 
further  than  by  expressing  my  sincere  thanks  for  the  kind  attention 
with  which  it  has  listened  to  my  paper,  and  particularly  to  those  gen- 
tlemen who  have  done  me  the  honor  of  taking  part  in  its  discussion. 
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The  recent  advances  in  surgical  pathology  laid  the  foundation 
for  the  wonderful  achievements  of  modern  surgery.  In  propor- 
tion as  our  knowledge  of  the  etiology  and  pathology  of  the 
different  surgical  lesions  approaches  perfection,  will  surgery 
assume  the  dignity  of  an  exact  science  and  a  true  art.  The 
future  progress  in  surgery  will  be  characterized  by  original 
research  in  the  elucidation  of  as  yet  obscure  etiological  and 
pathological  questions.  If  the  nature  of  a  disease  is  well  under- 
stood, rational  suggestions  as  to  proper  treatment  will  follow 
as  a  natural  consequence.  During  the  last  fifteen  years  there 
has  been  more  real  advance  made  in  surgical  pathology  than 
during  twenty  centuries  preceding  them.  Bacteriology  opened 
a  new  era  for  surgical  pathology.  The  knowledge  which  has 
accumulated  from  the  bacteriological  investigations  of  disease 
has  opened  new  fields  of  usefulness  for  the  surgeon.  Many 
diseases  heretofore  uselessly  treated  with  drugs  by  the  physician 
are  now  successfully  treated  by  surgical  measures. 

At  this  time,  surgical  pathology  has  almost  become  synony- 
mous with  surgical  bacteriology.  Text-books  on  surgical 
pathology  of  only  a  few  years  ago  are  consulted  in  vain  for 
information  on  many  subjects  which  now  attract  universal  atten- 
tion. Owing  to  the  activity  which  is  manifested  everywhere  in 
the  investigation   of  the  microbic  cause   of  disease,  the  many 
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discoveries  which  are  being  made  in  rapid  succession,  works  on 
pathology  soon  become  old,  and  are  consigned  to  the  shelves  of 
the  antiquarian  almost  before  they  have  left  the  press.  The 
author  of  one  of  the  best  text-books  on  general  pathology  found 
it  necessary  to  prepare  a  lengthy  appendix  while  the  book  was 
going  through  the  press,  in  order  to  escape  the  criticism  of  the 
reviewer  that  it  did  not  represent  modern  ideas.  We  live  in  an 
age  of  independent  thought  and  investigation.  No  discovery  is 
accepted  unchallenged,  and  all  new  claims  are  subjected  to  the 
crucial  test  of  criticism  based  on  original  research.  Reputation 
no  longer  carries  with  it  the  weight  of  authority,  unless  the 
views  advanced  can  be  corroborated  by  the  independent  work 
of  others. 

In  the  preparation  of  this  paper  it  has  been  my  principal 
object  to  gather  from  the  current  medical  literature,  in  compact 
form,  the  result  of  the  best  work  by  the  ablest  men  on  the  vari- 
ous subjects  to  which  I  purpose  to  call  your  attention.  It  is  my 
belief  that,  by  follow^ing  this  course,  I  shall,  at  least  in  part,  fulfil 
the  duty  entrusted  to  me  by  our  honored  president.  In  all  in- 
stances in  which  the  opinions  of  authors  and  investigators  came 
in  conflict  it  has  been  my  aim  to  represent  their  ideas  without 
an  effort  to  harmonize  them.  In  the  consideration  of  disputed 
points,  I  have  not  hesitated  in  stating  my  own  convictions, 
which  were  based  either  upon  the  results  obtained  from  inde- 
pendent original  research,  clinical  observation,  or  a  careful  study 
of  the  literature  on  the  subject  at  my  command.  Crookshank's 
Introduction  to  Practical  Bacteriology,  New  York,  1887,  and 
Klebs's  Lehrbuch  der Patliologischen  Anatomic ,  I.  Theil,  Jena,  1887, 
are  the  only  text-books  I  consulted.  From  these  I  have  freely 
quoted  in  the  descriptions  of  the  different  microorganisms. 

I.  Hereditary  Transmission  of  Microbic  Diseases. 

That  many  of  the  infectious  surgical  diseases  are  hereditary, 
has  been  known  for  a  long  time,  and  many  theories  have  been 
advanced  at  different  times  in  the  past  in  explanation  of  their 
occurrence.     The  modern  views  of  this  subject  may  be  narrowed 
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down  to  two  suppositions  :  i.  Transmission  from  parents  to  child 
of  a  predisposition  to  certain  diseases.  2.  Transmission  from 
mother  to  foetus  of  the  essential  cause  of  the  disease.  The 
supposed  hereditary  predisposition  is  interpreted  as  meaning 
anatomical  or  physiological  defects  in  the  tissues,  which  render 
the  organism  susceptible  to  the  action  of  subsequent  specific 
causes.  The  existence  of  minute  anatomical  defects  of  blood- 
vessels, lymphatic  glands  and  vessels,  connective-tissue  spaces, 
etc.,  is  looked  upon  as  conditions  which  favor  localization  of 
floating  microbes,  which  find  their  way  into  the  body  during 
post-natal  life.  An  inherited  defective  vital  resistance  on  the  part 
of  the  tissues  to  the  action  of  pathogenic  bacteria  is  also  con- 
sidered by  many  in  the  light  of  an  hereditary  influence  in  the 
causation  of  disease.  The  conditions  are  recognized,  but  no 
satisfactory,  demonstrative,  or  experimental  proofs  of  their  exist- 
ence have  been  furnished,  and  yet  the  immunity  of  some  animals 
to  certain  diseases  cannot  be  explained  in  any  other  way  than  in 
attributing  to  the  tissues  anatomical  or  physiological  properties 
which  protect  the  organism  against  the  action  of  certain  micro- 
organisms, which,  in  other  animals  not  so  protected,  produce 
a  fatal  disease.  Clinical  experience  has  also  shown  that  a 
great  difference  is  found  among  different  persons  in  reference  to 
the  susceptibility  to  the  same  form  of  infection.  In  many  per- 
sons, for  instance,  inoculation  with  a  pure  culture  of  tubercle 
bacilli  would  be  a  perfectly  harmless  procedure ;  in  some  it 
would  produce  a  local,  latent  tuberculosis;  while  in  a  few,  rendered 
more  susceptible  to  this  form  of  infection  by  antecedent  heredi- 
tary or  acquired  causes,  the  inoculation  of  the  same  number  of 
bacilli  would  be  followed  by  rapid  and  extensive  destruction  of 
tissue,  and  death  by  early  and  diffuse  dissemination.  The  same 
can  be  said  of  nearly  all,  if  not  all,  infectious  diseases.  If  their 
existence  has  not  been  demonstrated,  we  are,  nevertheless,  forced 
to  recognize  the  influence  of  certain  as  yet  unkown  conditions 
inherent  in  the  tissues,  and  often  traceable  to  an  hereditary  cause, 
which  favor  or  resist  the  action  of  microbic  causes.  During  the 
last  few  years  great  progress  has  been  made  in  showing  that  an 
hereditary  transmission  of  diseases,  in  many  instances,  at  least, 
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is  due  to  a  more  direct  cause — the  transmission  from  mother  to 
foetus  of  the  essential  cause  of  the  disease.  This  method  of 
infection  is  not  only  interesting  from  a  scientific  standpoint,  but 
is  of  the  greatest  practical  importance,  alike  to  the  surgeon  and 
physician,  in  regard  to  prophylaxis,  diagnosis,  and  treatment  of 
many  forms  of  disease.  Although  our  knowledge  of  the  intra- 
uterine origin  of  microbic  diseases  is  as  yet  imperfect,  there  can 
be  no  doubt  that  future  study  and  research  will  clear  up  many 
existing  dark  points,  and  furnish  a  satisfactory  demonstrative  ex- 
planation of  the  direct  and  indirect  hereditary  influences  in  the 
causation  of  disease.  I  shall  in  this  connection  only  speak  of 
the  clinical  observations  and  experimental  work  which  tend  to 
prove  the  direct  transmission  of  pathogenic  microbes  from  the 
mother  to  the  foetus. 

I.  Clinical  Evidekces. — Lebedeff  ("Ueber  die  intra-uterine 
Uebertragbarkeit  des  Erysipels,"  Zeitschrift  fur  Geburtsladfe, 
B.  xii.  No.  2)  reports  a  case  of  premature  birth  which  occurred 
eight  days  after  the  mother  had  recovered  from  erysipelas.  The 
child  died  ten  minutes  after  birth,  and  the  author  found  Fehlei- 
sen's  streptococcus  in  the  lymphatic  vessels,  in  the  diseased 
skin,  and  in  the  umbilical  cord,  but  not  in  the  placenta.  The 
author  believes  that  the  streptococci  were  transported  from  the 
lymphatic  vessels  of  the  lower  extremities  of  the  mother  through 
the  lymphatics  of  the  uterus  into  the  placental  vessels,  and  from 
the  maternal  into  the  foetal  circulation. 

Curt  Jani  {Lancet,  Sept.  4,  1886,  p.  455)  has  examined  the 
healthy  sexual  organs  of  nine  phthisical  patients  for  tubercle 
bacilli.  No  bacilli  were  found,  in  any  of  these,  in  the  semen 
from  the  vesiculae  seminales ;  but,  on  the  other  hand,  in  five  out 
of  eight  cases  a  {&\v  were  found  in  the  testicle,  and  in  four  out 
of  six  in  the  prostate.  The  testicles  appeared  healthy  in  struct- 
ure. He  further  examined  two  women  who  died  of  pulmonary 
phthisis,  the  ovaries  in  both  presenting  negative  results.  In 
one  case  of  chronic  pulmonary  phthisis,  with  extensive  intesti- 
nal tuberculosis,  he  examined  the  Fallopian  tubes  and  found 
tubercle  bacilli.  He  believes  that  the  tuberculous  virus  can  be 
transmitted  from  parents  to  offspring  in  one  of  two  ways:      i. 
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Through  the  semen  of  the  male ;  2.  Through  the  migration  of 
bacilli  into  the  uterus  from  the  abdominal  cavity.  Infection  of 
the  impregnated  ovum  by  the  placental  circulation  he  thinks 
must  be  unusual,  because  the  examination  of  the  body  of  a 
woman,  five  months  pregnant,  who  died  from  acute  miliary 
tuberculosis,  in  whom  infection  took  place  through  the  growth 
of  a  caseous  mass  in  a  pulmonary  vein,  showed  that  there  were 
no  bacilli  either  in  the  placental  attachment,  in  the  lungs,  or  in 
any  of  the  organs  usually  the  seat  of  localization  in  the  embryo. 
He,  however,  considers  that  it  is  by  no  means  certain  that  in 
chronic  miliary  tuberculosis  deposits  may  not  form  in  the  neigh- 
borhood of  the  placenta,  and  thus  infect  the  foetal  organism. 

That  pathogenic  microorganisms  may  exist  in  the  blood  of 
apparently  healthy  mothers  without  doing  any  harm  is  well 
illustrated  by  children  who  have  been  born  suffering  from  acute 
suppurative  osteomyelitis,  while  the  mother,  through  whose 
blood  only  the  microorganisms  could  have  come,  showed  no 
evidences  of  disease.  Rosenbach  reports  such  a  case  in  his 
article  on  acute  osteomyelitis. 

Sangalli  (Virchow  u.  Hirsch's  JahresbericJit,  1883,  B.  i,  p.  383) 
found  the  bacilli  of  anthrax  in  the  blood  of  a  foetus  from  a 
woman  who  had  died  of  carbuncle.  In  opposition  to  the  views 
of  Golgi  and  others,  he  affirms  that  the  transmission  of  the 
disease  from  the  mother  to  the  foetus  in  utero  could  only  have 
taken  place  by  the  passage  of  the  bacilli  or  spores  from  the 
maternal  to  the  foetal  circulation  through  the  placenta. 

2.  Experimental  Proof. — Bollinger  was  the  first  to  assert 
that  the  bacillus  of  anthrax  could  pass  from  mother  to  foetus 
through  the  placenta. 

Strauss  and  Chamberland  ("Sur  le  passage  de  la  bacteridie 
charbonneuse  de  la  mere  au  foetus,"  Gazette  Jiebdovi.  de  Med.  et 
de  CJiir.,  1883,  No.  10)  experimented  on  guinea-pigs  to  prove  that 
intrauterine  transmission  of  anthrax  from  mother  to  offspring 
is  possible.  Gravid  animals  were  inoculated  and  the  foetuses 
examined  immediately  after  death.  Blood  taken  from  the 
cavities  of  the  heart  and  the  liver,  examined  under  the  micro- 
scope,   never    showed    bacilli.      Cultivation    experiments    were 
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made  with  the  foetal  blood  in  veal  bouillon,  and  these  demon- 
strated that  in  some  instances  the  blood  of  all  foetuses  from  the 
same  mother  contained  bacilli;  sometimes  all  cultures  remained 
sterile ;  while  in  some  the  blood  of  only  one  foetus  would  yield 
a  positive  result.  From  these  experiments  the  authors  came  to 
the  conclusion  that  the  tissues  of  the  placenta  offer  no  insur- 
mountable obstacle  to  the  passage  of  the  bacillus  of  anthrax 
from  the  maternal  into  the  foetal  circulation. 

Max  Wolff  ("Ueber  Vererbung  von  Infections-Krankheiten," 
Virchow's  Archiv,  B.  1 12,  pp.  136-202)  has  studied  the  subject  of 
intrauterine  transmission  of  infective  diseases  by  a  series  of 
carefully  conducted  experiments.  He  worked  with  cultures  of 
anthrax  bacilli  and  examined  the  blood  and  internal  organs  of 
the  foetuses  under  the  microscope,  and  tested  their  sterility  by 
cultivation  and  inoculation  experiments.  The  pregnant  animals 
which  were  inoculated  with  a  pure  culture  of  anthrax  bacilli 
manifested  symptoms  of  the  disease  in  from  36  hours  to  3  days. 
The  blood  and  internal  organs  of  29  foetuses  contained  no  bacilli, 
as  was  shown  by  most  careful  microscopical  examination,  after 
single  and  double  staining. 

The  placenta  in  each  instance  contained  numerous  bacilli, 
while  the  villi  of  the  chorion  showed  no  trace  of  them.  From 
these  29  foetuses  156  cultivation  experiments  were  made 
with  tissue  from  the  kidney,  liver,  and  lungs,  and  of  this 
number  a  positive  result  was  obtained  in  only  6.  14  guinea- 
pigs  and  16  white  mice  were  inoculated  with  foetal  tissue  with 
the  result  that  in  only  3  cases  was  the  disease  transmitted  in 
this  manner.  The  author  is  inclined  to  the  belief  that  the  suc- 
cessful cultivations  and  inoculations  were  due  to  contamination 
with  the  maternal  tissues.  He  affirms  that  the  placenta  consti- 
tutes an  impervious  barrier  to  the  passage  of  microorganisms 
from  the  maternal  into  the  fcetal  circulation. 

Yi^ouhdiSso^ {Centralblatt  f.  d.  med.  Wissenscliaften,  Jan.  6,  1886) 
came  to  more  positive  results  in  his  experiments  with  anthrax 
bacillus.  In  all  of  his  experiments,  the  foetuses  of  the  infected 
animals  contracted  the  disease  in  utero.  He  also  found  that 
time  played  an  important  part  as  far  as  the  number  of  bacilli  in 
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the  foetus  was  concerned,  as  the  longer  the  period  which  inter- 
vened between  the  inoculation  and  the  death  of  the  mother,  the 
more  numerous  were  the  bacilli  in  the  foetal  oro-ans,  showingf 
that  the  migration  of  microbes  from  the  maternal  to  the  foetal 
side  of  the  placenta  is  continuous.  Inoculation  experiments 
with  the  attenuated  virus  proved  that  intrauterine  transmission 
took  place  more  slowly.  Inoculation  of  gravid  animals  with  a 
very  strong  anthrax  vaccine  nearly  always  proved  fatal  to  the 
fffitus.  Prophylactic  vaccination  of  the  foetus  through  the 
mother  proved  insufficient  against  subsequent  inoculation  with 
the  attenuated  virus.  In  another  paper  the  same  author  {Cen- 
tralblatt  f.  Gyniikologie,  Dec.  5,  1885)  has  published  some 
important  observations  on  the  same  subject,  made  in  Pasteur's 
laboratory,  in  which  he  showed  that  in  pigs  the  microbes  of 
malignant  oedema  and  tuberculosis  pass  directly  from  mother  to 
offspring  through  the  placenta. 

Kroner  ("Ueber  den  gegenwiirtigen  Stand  der  Frage  des 
Ueberganges  pathogener  Microorganismen  von  Mutter  auf 
Kind,"  Breslauer  iirzt.  Zeitsch?'.,  1886,  No.  ii)  made  his  experi- 
ments on  rabbits  with  the  bacteria  of  sepsis.  The  results 
obtained  were  not  constant.  In  all,  six  rabbits  were  inoculated 
at  different  stages  of  gestation.  In  the  blood  of  the  foetuses  no 
bacteria  could  be  found.  Inoculation  with  the  blood  of  the 
foetuses  yielded,  among  a  number  of  negative,  four  positive 
results.  After  a  careful  consideration  of  the  subject,  based  upon 
his  own  experience  and  the  observations  of  others,  he  came  to 
the  conclusion  that  a  number  of  microbic  diseases  are  commu- 
nicable from  mother  to  child  through  the  placental  circulation. 

One  of  the  strongest  evidences  of  direct  transmission  of  patho- 
genic microbes  from  mother  to  foetus  through  the  placental  circu- 
lation, has  been  furnished  by  Johne  [Lancet,  March  6,  1886).  An 
eight  months'  foetus  was  taken  from  a  cow,  the  subject  of  advanced 
tuberculosis.  No  tuberculous  products  were  found  in  the  pla- 
centa or  the  uterus ;  but  in  the  lower  lobe  of  the  right  lung  of 
the  foetus  a  nodule,  the  size  of  a  pea,  was  detected,  containing 
four  caseous  centres.  The  bronchial  glands  were  the  seat  of 
tubercular    adenitis.       The    liver    contained    numerous    miliary 
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tubercles.  All  the  lesions  presented  under  the  microscope  the 
characteristic  histological  structure  of  tubercle. 

That  syphilis  is  a  microbic  disease  can  no  longer  be  doubted, 
and  that  it  is  one  of  the  diseases  which  is  most  frequently 
transmitted  from  parents  to  offspring  is  well  known.  Some 
interesting  observations  have  recently  been  made  on  the  etiology 
and  transmissibility  of  syphilis  by  Disse  and  Taguchi,  of  Japan 
{Centralblatt  f.  Gyndkologie,  1888,  No.  ii),  and  if  future  research 
should  corroborate  their  claims,  their  researches  will  constitute 
an  important  contribution  to  our  knowledge  of  the  heredity  of 
this  disease.  They  discovered  in  syphilitic  lesions,  isolated  and 
cultivated  from  them,  a  diplococcus.  With  a  pure  culture  of 
this  microbe  they  inoculated  gravid  dogs,  and  found  that  the 
microbe  permeated  the  placental  tissues,  and  entered  directly 
into  the  circulation  of  the  embryo.  The  pups  suffered  from  all 
the  characteristic  lesions  of  hereditary  syphilis  as  observed  in 
man.  The  lesions  commonly  found  were  pneumonia,  disease  of 
the  liver,  bones,  and  kidneys.  In  all  of  these  organs  the  same 
diplococcus  was  found  as  was  used  in  the  inoculation  experi- 
ments. 

Most  all  authors  agree  that,  when  extravasations,  or  other 
pathological  processes  occur  in  the  placental  attachment,  the 
direct  entrance  of  microbes  from  the  mother  into  the  foetal  circu- 
lation is  not  only  a  possible,  but  a  probable  occurrence.  Abnor- 
mality in  the  placental  circulation  must,  therefore,  be  recognized 
as  a  condition  which  favors  the  transmission  of  microorganisms 
from  mother  to  foetus. 

All  of  the  above  observations  and  experiments  furnish  sub- 
stantial proof  that,  in  some  infectious  diseases,  heredity  is  trace- 
able to  direct  transmission  of  the  specific  microbes  floating  in 
the  circulation  of  the  mother  to  the  foetus,  through  the  thin  wall 
which  separates  the  maternal  from  the  foetal  blood.  It  is  no 
more  difficult  to  explain  the  migration  of  microbes  through  such 
a  thin  septum  than  their  transportation  from  one  tissue  to 
another,  and  from  organ  to  organ  in  other  parts  of  the  body, 
more  especially  as  the  anatomical  conditions  for  mural  implanta- 
tion in  the  placental  vessels  are  most  favorable  for  such  an 
occurrence. 
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II.  Do  Pathogenic  Microorganisms  Exist  in   the    Healthy 

Body? 

It  still  remains  a  disputed  question  whether  pathogenic 
microorganisms  can  exist  in  the  body  without  giving  rise  to 
disease.  It  has  been  definitely  ascertained  by  experimental 
research  that  many  of  the  pathogenic  germs  are  harmless  as 
long  as  they  remain  in  the  circulating  blood,  and  that  their 
specific  pathogenic  action  only  becomes  evident  after  localiza- 
tion takes  place  in  some  part  of  the  body,  in  a  soil  prepared  by 
injury,  or  disease,  for  their  arrest  and  multiplication.  It  has  also 
been  definitely  settled  by  clinical  experience  that  pathogenic 
spores  may  remain  in  the  healthy  body,  in  a  latent  condition, 
for  an  indefinite  period  of  time,  until  by  some  accidental  patho- 
logical changes  the  tissues  in  which  they  may  exist  have  been 
prepared  for  their  growth.  Numerous  experiments  will  be 
cited  elsewhere,  in  which  injections  of  pure  cultures  directly  into 
the  circulation  produced  no  ill  effects  in  healthy  animals,  but 
when  previous  to  the  injection,  or  soon  after,  an  injury  was 
inflicted  in  some  part  of  the  body,  localization  occurred  at  the 
seat  of  trauma,  and  in  the  culture  soil  thus  prepared  the  microbes 
produced  their  specific  pathogenic  effects.  From  these  remarks 
it  is  reasonable  to  assume  that  pathogenic  germs  may  exist  in 
the  healthy  body  without  necessarily  giving  rise  to  disease, 
especially  if,  as  is  well  known,  they  are  being  constantly  elimi- 
nated through  the  excretory  organs.  Some  of  the  arguments 
for  and  against  this  theory  will  now  be  introduced. 

Fodor  ("Bacterien  im  Blute  lebender  Thiere,"  Arcliiv  f. 
Hygiene,  B.  iv.  p.  129)  introduced  directly  into  the  circulation 
of  rabbits  pathogenic  bacteria,  in  order  to  study  their  effects  on 
the  tissues  and  manner  of  elimination.  As  a  rule,  he  found  that 
they  had  completely  disappeared  from  the  blood  after  twenty- 
four  hours.  No  culture  experiments  were  made  less  than  four 
hours  after  inoculation.  He  believes  that  the  microbes  are  re- 
moved by  the  red  corpuscles,  or  that  they  are  digested  by  the 
leucocytes.     He  affirms  that,  as  a  rule,  pathogenic  germs  are 
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not  present  in  the  healthy  organism,  as  he  found  the  blood  of 
healthy  rabbits,  without  exception,  sterile ;  and  only  in  excep- 
tional cases  was  he  able  to  demonstrate  the  presence  of  bacteria 
in  animals  killed,  even  where  the  examination  was  postponed 
until  putrefaction  had  set  in. 

Zahor  ("  Ueber  das  Vorkamen  von  Spaltpilzen  im  normalen 
thierischen  Korper,"  Wiener  vied.  Jahrbncher,  N.  F.  L.,  p.  343, 
1886)  examined  the  blood,  testicle,  heart,  and  spleen  of  a  healthy 
rabbit,  and  found  in  fresh  as  well  as  in  hardened  sections,  after 
staining  with  methyl  violet,  cocci,  and  here  and  there  rods.  The 
same  examinations  with  like  results  were  made  on  the  organs  of 
a  young  cat.  Under  strict  antiseptic  precautions  he  removed  a 
testicle  from  another  healthy  animal,  and  embedded  it  at  once  in 
paraffin  which,  under  the  microscope,  was  also  seen  to  contain 
bacteria, 

Bizzozero  (Virchow's  Jahresbericht,  1887,  B.  i,  p.  283)  could 
not  detect  bacteria  of  any  kind  in  animals  soon  after  birth,  but 
in  the  lymph  follicles  of  the  vermiform  process  in  healthy  rab- 
bits he  found  numerous  bacteria  which  could  be  readily  stained 
with  Gram's  solution,  and  which,  in  form  and  size,  corresponded 
with  the  schizomycetes  which  are  always  contained  in  the  intes- 
tinal contents  of  these  animals.  The  microbes  were  seen  mostly 
in  the  protoplasm  of  cells,  a  condition  which  would  indicate 
that  they  are  transferred  from  the  intestinal  canal  into  the  closed 
lymph  follicles  through  the  medium  of  migrating  cells. 

Hauser  (Vorkommen  von  Microorganismen  im  lebenden 
Gewebe  gesunder  Thiere,  Archiv  f.  experlmentelle  Pathologie  nnd 
PJiarmacologie,'^.  xx.  pp.  162-202)  has  made  a  number  of  carefully 
conducted  experiments  to  show  that  no  microbes  exist  in  healthy 
animals.  The  experiments  consisted  principally  in  procuring 
tissues  prone  to  fermentation,  as  parts  of  internal  organs,  blood, 
etc.,  and  protecting  them  against  infection  from  without.  He  kept 
the  specimens  in  rarefied  air,  in  filtered  air,  hydrogen,  oxygen, 
carbonic  acid  gas,  and  water,  and  in  various  artificial  culture  soils, 
at  a  temperature  favorable  to  putrefaction,  but  in  all  instances 
in  which  the  specimens  remained  uncontaminated  no  putrefactive 
changes  were  observed.     By  this  method  he  believed  he  was 
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able  to  demonstrate  that  tissues  taken  from  healthy  animals 
immediately  after  death  contained  no  bacteria,  since  it  is  well 
known  that  if  the  specimens  were  not  perfectly  sterile  putrefac- 
tion would  have  taken  place.  The  author  did  not  only  appear 
to  demonstrate  that  living  tissues  contained  no  microorganisms, 
but  he  also  ascertained  that  the  preserved  sterile  organs  in  time 
underwent  a  sort  of  regressive  metamorphosis  similar  to  that 
which  takes  place  in  the  body  in  the  absence  of  microorganisms, 
and,  what  is  of  especial  interest,  that  the  products  of  such  pro- 
cesses of  resolution  possess  no  poisonous  properties  whatever. 

F'odor  {Deutsche  vied.  Wochenschrift,  1887)  has  shown  that  the 
power  of  the  blood  to  destroy  bacteria  is  not  diminished  by  a 
moderate  degree  of  anaemia,  but  is  lessened  when  diluted  with 
water,  as  when  this  is  done  the  microbes  are  destroyed  more 
slowly,  and  with  greater  difficulty.  Anthrax  bacilli  injected  in 
large  quantities  directly  into  the  circulation  disappeared  from  the 
blood  in  four  hours;  but  within  twenty  to  twenty-four  hours  they 
reappeared  and  the  animal  died.  As  the  bacilli  disappeared 
from  the  circulating  blood  localization  in  internal  organs  took 
place,  and  their  reappearance  in  the  circulation  only  implies  an 
enormous  increase  in  number,  and  invariably  resulted  in  the  death 
of  the  animal.  Anthrax  is  a  blood  disease ;  but  the  blood  is 
rather  the  protector  of  the  organism  against  pathogenic  microbes. 

Watson  Cheyne  ("On  Suppuration  and  Septic  Y)\s&dLS,&s" British 
Medical  Journal,  March  3,  1888)  found  in  his  experiments  on  the 
presence  or  absence  of  microorganisms  in  the  living  tissues  that, 
while  germs  were  absent  when  the  animal  was  in  a  good  state 
of  health,  yet  if  the  vitality  of  the  animal  was  depressed,  say,  by 
administering  large  doses  of  phosphorus  for  some  time,  organ- 
isms could  be  found  at  times  in  the  blood  and  tissues  of  the 
body.  Again,  it  has  been  found  that,  while  some  microorgan- 
isms when  introduced  into  the  living  body  in  small  number, 
disappear  after  a  short  time,  when  a  large  quantity  of  the  culti- 
vation is  introduced  the  tissues  of  the  body  are  injured  by  the 
preexisting  ptomaines  and  the  germs  retain  their  vitality  and 
often  produce  their  specific  pathogenic  effects.  Diminution  of 
the  force  of  the  circulation  also  plays  an  important  part  in  the 
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production  of  microbic  diseases.  Thus,  according  to  Cornil,  a 
septic  nephritis  is  readily  produced  by  h'gating  the  renal  arteries 
for  some  time  and  then,  after  removal  of  the  ligature,  injecting 
pyogenic  organisms  into  the  blood.  Heubner  made  the  same 
experiment  on  the  bladder  and  found  that  by  interrupting  the 
arterial  supply  for  a  certain  time  coagulation-necrosis  occurred 
in  the  protoplasm  of  the  epithelial  cells,  which  furnished  the 
most  favorable  conditions  for  septic  infection  when  septic  germs 
were  introduced  into  the  circulation. 

Cornil  also  found  that  if  a  simple  nephritis  is  induced  by  the 
administration  of  cantharides,  the  pathological  conditions  thus 
produced  furnished  the  most  favorable  soil  for  septic  nephritis, 
when  the  animal  was  infected  with  septic  germs. 


III.  Sources  of  Infection. 

Pettenkofer  divided  the  pathogenic  bacteria  into  two  classes — 
the  cndo-  and  ecto-genoiis.  Under  the  former  head  were  classified 
all  bacteria  which  were  supposed  to  have  an  endogenous  origin, 
while  the  ectogenous  variety  included  all  bacteria  which  enter 
the  organism  from  without.  Syphilis  and  tuberculosis  were 
regarded  as  endogenous  processes,  but  since  it  has  been  made 
possible  to  cultiv^ate  the  tubercle  bacilli  outside  of  the  body  and 
to  produce  with  them  typical  tubercular  lesions,  this  disease 
cannot  be  attributed  any  longer  to  an  endogenous  origin,  and  it 
will  not  be  long  before  future  research  will  transfer  syphilis  from 
the  endogenous  to  the  ectogenous  variety  for  the  same  reason. 
Even  in  the  most  marked  cases  of  so-called  auto-infection  the 
microbes  must  have  entered  the  organism  atsorhe  previous  time 
from  without,  and  all  such  affections  are  in  every  sense  of  the 
word  ectogenous  processes.  In  surgery  it  is  of  special  impor- 
tance that  the  endogenous  origin  of  infective  diseases  should  be 
no  longer  recognized,  and  that  their  causes  should  always  be 
sought  for  outside  of  the  body. 

Bacteriology  has  rendered  the  term  miasma  obsolete.  All 
infective  diseases  are  now  traced  to  an  organic  contaeium.    All 
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infective  diseases  in  the  strict  sense  of  the  word  are  contagious, 
as  they  can  only  arise  by  the  entrance  of 'pathogenic  microbes 
from  without,  and  this  can  only  take  place  if  they  are  brought 
in  contact  with  an  absorbing  surface.  Of  all  substances  which 
serve  as  a  carrier  of  microbes,  the  atmospheric  air  is  the  most 
important,  because  it  is  present  everywhere  and  no  one  can 
exclude  himself  from  it.  In  a  dry  state,  pathogenic  germs  move 
with  the  currents  of  air  and  attach  themselves  again  to  the  solid 
or  fluid  substances,  with  which  they  come  in  contact.  Although 
most  of  the  microbes  under  ordinary  circumstances  do  not  re- 
produce themselves  outside  the  body  their  resistance  to  heat 
and  cold,  moisture  and  dryness,  is  so  great  that  they  retain 
their  disease-producing  qualities  often  for  an  indefinite  period  of 
time,  and  after  their  entrance  into  the  body  and  meeting  with  a 
proper  nutrient  medium   they  exert   their   specific   pathogenic 

effects. 

Sternberg  ("  The  Thermal  Death-point  of  Pathogenic  Organ- 
isms," Americati  Journal  Med.  Sciences,  vol.  94,  p-  146)  has  found 
by  a'series  of  very  interesting  experiments  that  different  patho- 
genic germs  possess  varying  degrees  of  resistance  to  heat.  The 
following  were  his  results  in  studying  the  microorganisms  which 
more  particularly  interest  the  surgeon.  The  time  of  exposure 
was  ten  minutes,  unless  otherwise  indicated  by  figures  in  paren- 
theses : 


Bacillus  anthracis  (Chaveau) 
Bacillus  anthracis  spores 
Bacillus  tuberculosis  (Schill  and  Fischer) 
Staphylococcus  pyogenes  aureus 
Staphylococcus  pyogenes  albus 
Staphylococcus  pyogenes  citreus  ' 
Streptococcus  erysipelatosus 
Gonococcus  .  .  .  •  • 


Fahrenheit. 
129.2° 
212.0 

212.0  (4  m.) 

136.4 

143.6 

143.6 

129.2 

140.0 


Of  course,  the  same  difference  of  resistance  to  cold  and  other 
destructive  influences  must  exist  among  them. 

The  spores  possess  still  greater  resisting  powers,  and  conse- 
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quently,  in  places  where  the  destructive  influences  are  suffi- 
ciently severe  to  destroy  microbes,  infection  may  still  take 
place  from  this  source. 

By  improved  methods  of  investigation  it  has  recently  been 
made  possible  not  only  to  demonstrate  the  presence  of  microbes 
in  the  atmospheric  air,  but  also  to  prove  their  identity  and 
approximately  to  determine  their  number  in  a  certain  volume 
of  air.  From  the  ingenious  experiment  made  by  Miguel  ("  Des 
bacteries  atmospheriques,"  Comptes  rend.,  t.  91,  No.  i)  it  appears 
that  the  air  picks  up  in  its  passage  across  the  city  of  Paris  in 
the  course  of  half  an  hour  three  times  the  number  of  microbes 
it  contains  when  blowing  over  the  country.  On  the  basis  of  a 
series  of  carefully  made  observations  to  determine  the  number 
of  microbes  which  a  certain  volume  of  air  contains  at  different 
seasons  of  the  year,  he  found  that  a  cubic  centimetre  of  air  con- 
tains on  an  average  two  hundred  spores  of  bacteria.  During  the 
summer  such  a  volume  of  air  often  contains  as  many  as  lOOO, 
while  during  the  cold  months  of  winter  it  contains  as  few  as 
4  or  5.  In  rooms  with  no  draft  of  air,  it  required  30  to  50 
litres  of  air  for  a  successful  inoculation  of  a  sterile  culture 
substance.  In  Miguel's  laboratory  5  litres  were  found  sufficient, 
while  I  litre  of  air  taken  from  the  subterranean  channels  in 
Paris  produced  the  same  effect.  In  a  cubic  yard  of  air  taken 
from  the  wards  of  a  long-used  hospital  he  found  as  many  as 
90,000  microbes.  This  same  observer  has  shown,  and  others 
have  confirmed  it,  that  sea  air  contains  scarcely  any  of  these 
microorganisms,  and  that  mountain  heights  are  as  nearly  free 
from  them  for  obvious  reasons. 

In  a  recent  communication  to  the  Royal  Society,  Dr.  Frank- 
land  described  a  new  method  of  examining  air  for  microorgan- 
isms. It  consists  in  aspirating  a  known  volume  of  air  through 
a  glass  tube  containing  two  sterile  plugs  of  glass  wool  alone,  or 
of  glass  wool  with  fine  glass  powder,  etc.,  the  first  plug  being 
more  pervious  than  the  second.  These  plugs  are  then  trans- 
ferred to  sterilized  liquid  gelatine-peptone,  thoroughly  agitated 
with  it,  and  then  the  gelatine  is  congealed,  so  as  to  form  an  even 
film  over  the  inner  surface  of  the  flask.    The  number  of  colonies 


SURGICAL    RELATIONS    OF    MICRO-ORGANISMS.  59 

which  develop  are  then  counted.  Klebs  has  devised  a  very 
ingenious  but  complicated  apparatus  for  filtering  a  measured 
quantity  of  atmospheric  air  directly  upon  culture  plates,  which 
he  used  in  prosecuting  his  researches  on  the  microbe  of  malaria 
in  the  vicinity  of  Rome.  Tyndall  has  shown  that  floating 
microbes  not  only  enter  our  body,  but  are  arrested  and  retained 
in  them,  by  transmitting  a  beam  of  electric  light  through  air 
before  and  after  it  has  been  respired,  which  has  demonstrated 
that,  however  populated  before,  it  is  entirely  free  from  organic 
and  inorganic  particles  after  it  has  once  passed  through  our  lungs. 

At  a  recent  meeting  of  the  Academy  of  Sciences  of  Paris, 
Strauss  ("  Sur  I'absence  de  microbes  dans  I'air  expire,"  La  Seniaine 
Medicale,  1887,  No.  49)  reported  a  series  of  bacteriological 
experiments  upon  expired  air.  He  confirms  the  result  arrived 
at  by  Tyndall,  that  expired  air  is  optically  pure,  and  adds  the 
further  fact  that  it  contains  no  microbes.  Gaucher,  Charrin, 
and  Karth  examined  the  expired  air  in  phthisical  patients  and 
failed  to  find  bacilli.  The  bronchial  tubes  act  as  filters,  permit- 
ting only  the  passage  of  air. 

Neumann  ("Ueber  den  Keimgehalt  der  Luft  im  stiidt.  Kranken- 
hause  Moabit,"  Vierteljahressclinft  f.  gericlitliclie  Mediciji,  B.  xlv. 
p.  310,  1886)  made  35  experiments  after  Hesse's  method  to 
determine  the  number  of  germs  which  exist  in  a  certain  volume 
of  atmospheric  air.  The  cultures  were  made  upon  meat  infusion- 
peptone-gelatine.  With  an  apparatus  of  special  construction, 
from  5  to  20  litres  of  air  were  taken  from  one  of  the  rooms  in 
the  Moabit  Hospital.  The  examination  of  air,  taken  at  different 
elevations,  from  1.40  to  3.20  m.,  showed  that  it  contained  about 
the  same  number  of  microbes.  In  the  morning  after  the  rooms 
had  been  swept,  from  80  to  140  microbes  were  found  in  every 
10  litres  of  air.  Four  consecutive  examinations  of  the  same 
quantity  of  air  taken  at  the  same  height  showed  a  gradual 
decrease  in  the  number  of  germs,  so  that  at  the  last  examina- 
tion, at  eight  o'clock  in  the  evening,  only  from  4  to  10  germs 
were  found.  Cocci  were  more  abundant  than  bacilli,  and 
microbes  were  more  frequently  met  with  than  spores,  a  fact 
which  had  already  been  established  by  Hesse. 
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Buchner  {Munch,  med.  Wochenschrift,  1888,  Nos.  15-17)  has 
recently  made  some  interesting  experiments  on  the  inhalation 
of  microbes  with  the  inspired  air,  and  has  come  to  conclusions 
somewhat  different  from  those  heretofore  held.  The  animals 
were  exposed  to  a  spray  of  diluted  cultures  of  different  bacteria, 
in  such  a  way  that  only  the  finest  mist  of  the  spray  reached 
them.  Control  experiments  were  made  by  feeding,  so  as  to 
exclude  accidental  infection  through  the  alimentary  canal  by 
swallowed  spray.  The  results  showed  that  this  happened  very 
seldom,  and  also  that  the  amount  necessary  to  cause  infection 
through  the  intestinal  canal  is  much  larger  than  that  for  the 
lungs.  The  bacteria  used  were  those  of  anthrax,  with  their 
spores,  and  those  of  chicken  cholera  and  septicaemia.  Irritation 
of  the  bronchial  mucous  membrane  retarded  the  ingress  of 
microbes  into  the  circulation.  When  large  quantities  of  bacilli 
were  used  the  irritation  was  often  so  great  that  a  hemorrhagic 
pneumonia  resulted.  The  best  results  were  obtained  by  using 
only  the  spores,  after  destroying  the  bacilli  by  drying.  The 
growth  of  bacilli  was  very  rapid,  and  in  a  short  time  the  microbe 
could  be  found  in  the  pulmonary  capillaries.  The  rapidity  with 
which  the  microbes  entered  the  pulmonary  tissue,  was  proof 
positive  that  a  more  direct  tolerance  was  effected  than  through 
the  lymphatics.  The  author  is  of  the  opinion  that  the  chemical 
irritation  exerted  on  the  walls  of  the  capillaries  causes  the  forma- 
tion of  stomata,  through  which  the  bacilli  grow.  These  experi- 
ments demonstrate  also,  that  the  blood  microbes  are  best 
adapted  to  pass  through  the  pulmonary  tissues  into  the  circula- 
tion. The  microbes  of  anthrax,  recurrent  fever,  and  malaria 
are  the  most  striking  examples  of  the  blood  parasites  so  far 
known.  In  infection  caused  by  blood  microbes,  the  point  of 
entrance  cannot  always  be  found,  as  they  may  enter  through 
apparently  intact  surfaces.  Even  in  the  case  of  microbes  not 
strictly  blood  microorganisms,  it  is  possible  for  them  to  pene- 
trate the  pulmonary  capillaries  and  be  transported  to  that  part 
of  the  body  where  they  afterward  initiate  morbid  conditions. 
These  experiments  show  conclusively  that  pathogenic  microbes 
suspended  in  the  atmospheric  air  can  enter  the  organism  through 
the  respiratory  organs. 
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Petri  ("  Zusammenfassender  Bericht  iiber  Nachweis  und  Bestim- 
mungder  pflanzlichen  Microorganismen  in  der  Luft,"  Centralblatt 
f.  Bacteriologie  u.  Parasiten-kiinde,  B.  ii.  Hefte  5  u.  6)  claims  that 
the  methods  so  far  employed  in  the  detection  of  pathogenic 
germs  in  the  air  have  not  succeeded  in  demonstrating  more 
than  the  microbes  of  pus,  a  circumstance  which  may  be  ascribed 
to  the  methods  employed,  as  some  pathogenic  germs  do  not 
grow  upon  gelatine  at  ordinary  room  temperature,  and  that  the 
culture  of  the  microbe  sought  for  may  become  obscured  by 
cultures  of  other  microbes. 

Emmerich  ("Ueber  den  Nachweis  von  Erysipelkokken  in 
einem  Secirsaale,"  Deiitsch.  med.  Wochenschrift,  1887,  No.  3)  by 
means  of  an  aspiration  apparatus  obtained  air  from  an  old  dis- 
secting-room, which  for  a  long  time  had  not  contained  any 
erysipelatous  material,  and  cultivated  from  it  the  cocci  of  ery- 
sipelas, which  on  being  inoculated  into  animals  produced  typical 
erysipelas.  The  cocci  were  also  found  in  shavings  of  the  floor 
and  in  the  plastering  of  the  walls  and  ceilings. 

Eiselsberg  ("Nachweis  von  Erysipelkokken  in  der  Luft  chirur- 
gischer  Krankenzimmer,"  Langenbeck's  ArcJiiv,  B.  xxxv.  Heft  l) 
made  a  series  of  experiments  for  the  purpose  of  ascertaining  the 
presence  of  pathogenic  microorganisms  in  the  air  of  hospital 
wards  occupied  by  surgical  patients.  By  exposing  for  a  certain 
length  of  time  glass  plates  coated  with  sterilized  gelatine  or 
agar-agar  in  a  room  occupied  by  four  cases  of  erysipelas,  twice 
colonies  of  cocci  were  found,  which,  however,  grew  only  to  a 
limited  extent.  Inoculation  upon  agar-agar  and  gelatine  as  well 
as  upon  solid  blood-serum  showed  that  the  new  growth  was 
composed  of  Fehleisen's  streptococcus.  Its  identity  with  the 
microbe  of  erysipelas  was  further  demonstrated  by  inoculation 
experiments  which  proved  successful.  In  another  room  con- 
taining surgical  patients,  where  all  the  wounds  were  aseptic,  a 
growth  of  the  staphylococcus  pyogenes  aureus  developed  upon 
culture  plates.  From  erysipelatous  patients  during  the  stage  of 
desquamation,  he  inoculated  sterilized  gelatine  with  epidermic 
scales,  and  in  four  out  of  five  cases  the  specific  microbe  of  ery- 
sipelas was  cultivated. 
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At  the  last  Congress  of  Italian  Surgeons,  Durante  reported 
experiments,  performed  at  his  suggestion,  by  his  assistant,  to 
determine  the  presence  of  germs  in  the  air  about  the  bed  of  a 
surgical  patient,  and  in  a  ward.  It  was  found  that  the  greatest 
number  of  germs  were  present  about  forty  inches  above  the 
border  of  the  bed ;  in  all  other  directions  the  number  of  germs 
greatly  decreased.  Culture  materials  placed  beneath  the  bed, 
and  about  the  bottoms  of  the  neighboring  walls,  remained  fre- 
quently sterile.  The  germs  most  frequently  found  were  staphy- 
lococcus pyogenes  aureus,  streptococcus  of  erysipelas,  and 
Frankel's  pneumococcus.  {Detitsch.  7ned.  Wochenschrift,  May  3, 
1888.) 

Wehde  investigated  the  infectiousness  of  air  in  rooms  occupied 
by  phthisical  patients  by  exposing  plates  smeared  with  glycerine, 
and  with  the  dust  thus  collected  he  inoculated  guinea-pigs ;  the 
results  were  negative.  PVom  these  experiments  he  concluded 
that  the  air  expired  by  tubercular  persons  does  not  contain  the 
bacillus,  and  that  tubercular  sputa,  as  long  as  it  remains  moist, 
does  not  emit  microbes.  Similar  results  have  been  obtained  by 
Celli  and  Guarnieri,  Sirena,  Pernice,  and  Nikolas.  On  the  other 
hand,  Theodore  Williams  (Zaw^,?/,  1883),  by  resorting  to  the  same 
method,  and  exposing  the  plates  to  the  current  of  air  in  one  of 
the  ventilating  shafts  in  the  Brompton  Hospital  for  five  days, 
demonstrated  the  presence  of  tubercle  bacilli  upon  the  glyce- 
rine plates.  The  most  recent  and  reliable  experiments  on 
the  existence  of  tubercle  bacilli  in  hospitals  and  sick  rooms  have 
been  made  by  Cornet,  in  Koch's  Hygienic  Institute,  his  method 
consisting  in  wiping  the  walls  of  wards  and  sick  rooms  at  places 
where  the  dust  had  been  left  undisturbed  for  a  long  time,  with  a 
sterilized  sponge,  and  squeezing  it  out  in  bouillon,  so  as  to 
liberate  any  germs  that  might  have  been  caught.  This  fluid 
was  then  injected  into  the  peritoneal  cavity  of  guinea-pigs.  If 
tubercle  bacilli  were  present,  the  animal  invariably  manifested 
symptoms  of  peritoneal  tuberculosis  three  to  four  weeks  after 
inoculation.  In  7  hospitals  in  Berlin,  21  wards  occupied  by 
tubercular  patients  were  examined.  The  sponge  was  only  used 
on  surfaces  which  had  never  been  exposed  to  direct  contact  with 
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the  expectorations  of  the  patients.  In  15  out  of  the  21  wards 
tubercle  bacilli  were  present,  and  of  94  animals  which  were 
inoculated,  20  died  of  tuberculosis.  In  the  homes  of  53  private 
patients,  the  presence  of  tubercle  bacilli  was  demonstrated  by 
the  same  method  in  20. 

That  microbes  in  a  dried  state,  adherent  perhaps  to  particles 
of  dust,  follow  the  currents  of  atmospheric  air,  has  been  demon- 
strated by  the  history  of  endemics  of  malaria. 

Cadeue  and  Malet  ("  Etude  experimentel  de  la  transmission 
de  la  mave  par  contagion  mediate  ou  par  infection,"  Revue  de 
MSdicale,  t.  viii.  p.  227)  have  studied  experimentally  the  trans- 
mission of  the  bacilli  of  glanders  through  the  atmospheric  air, 
and  have  come  to  the  positive  conclusion  that  the  disease  is  not 
contracted  in  this  manner.  They  exposed  animals  which  are 
known  to  be  very  susceptible  to  the  disease,  such  as  the  ass,  to 
the  expired  air  of  animals  suffering  from  glanders,  but  the  results 
were  always  negative.  They  next  produced  a  bronchitis  in  ani- 
mals by  inhalations  of  bromine  before  they  were  exposed  to  the 
expired  air  of  animals  suffering  from  glanders,  but  the  results 
remained  the  same.  The  expired  air  of  diseased  animals  was 
next  mixed  with  steam,  and  the  latter  was  condensed,  but  no 
bacilli  could  be  found,  and  inoculation  in  guinea-pigs  only 
yielded  negative  results.  The  same  negative  results  were  obtained 
by  passing  the  expired  air  over  water,  as  the  latter  was  always 
found  sterile.  The  air  in  the  stables  occupied  by  the  diseased 
animals  was  also  found  free  from  bacilli.  Pure  cultures  of  the 
bacilli  were  injected  into  the  trachea  of  a  number  of  animals, 
with  the  result  that  in  only  two  was  the  disease  produced,  while 
all  animals  inoculated  in  the  same  manner  which  were  suffering 
from  bromine  bronchitis  contracted  the  disease  and  died. 

It  is  also  well  known  that  microbes  which  have  been  carried 
upward  by  currents  of  air  descend  by  virtue  of  their  own  weight. 
When  the  air  is  in  a  quiescent  state  the  lower  strata  contain  mi- 
crobes in  greater  abundance  than  the  upper.  Klebs  found  that 
in  the  Campana  districts,  near  Rome,  an  elevation  of  three  metres 
afforded  perfect  immunity  against  malaria.  Soyka  made  some 
observations  on  currents  of  air  as  a  vehicle  for  the  diffusion  of 
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microbes  in  Klebs's  laboratory  at  Prague.  He  came  to  the  con- 
clusion that  very  slight  currents  convey  microbes  from  the  mar- 
gins of  drying  fluids,  while  Naegeli  asserted  that  a  current  of 
considerable  force  is  necessary  to  effect  such  transportation,  and 
that  the  lifting  up  of  the  particles  into  the  air  by  the  current  was 
greatly  influenced  by  the  force  of  adhesion  which  exists  between 
the  particles  and  the  surface  to  which  they  adhere. 

The  great  media  for  the  diffusion  of  pathogenic  microbes  over 
the  surface  of  the  globe  are  the  air  and  water.  Some  of  the 
microorganisms,  as  the  pus-microbes,  appear  to  be  almost  omni- 
present, while  others  are  diffused  over  a  more  limited  area, 
their  existence  being  dependent  upon  certain  conditions  of  the 
soil  or  temperature.  Water  as  a  medium  of  diffusion  and 
vehicle  for  the  entrance  into  the  organism  of  pathogenic 
microbes,  is  of  greater  interest  to  the  physician  than  the 
surgeon.  The  superficial  layer  of  the  soil  contains  most  of 
the  disease  germs  and  spores,  as  they  are  deposited  upon  it 
from  the  air,  and  carried  into  it  by  water  which  contains  them, 
the  soil  in  the  latter  instance  serving  the  purpose  of  a  filtering 
substance.  To  the  surgeon,  direct  infection  with  microbes  of 
the  soil  has  awakened  new  interest  by  Nicolaier's  discovery 
that  the  bacillus  of  tetanus  has  here  its  natural  habitat,  and  from 
the  well-known  circumstance  that  the  bacillus  of  anthrax  is 
known  to  multiply  in  the  soil  of  pastures  which  have  been  in- 
habited by  animals  suffering  from  this  disease. 

IV.  Localization  of  Microorganisms. 

Every  surgeon  has  had  frequent  opportunities  to  observe  cases 
in  which  a  slight  subcutaneous  injury  was  followed  by  a  destructive 
inflammation,  an  inflammation  not  produced  by  the  trauma,  but 
by  the  localization  of  pathogenic  microbes  in  the  tissues  altered 
by  the  injury.  Extensive  subcutaneous  injuries,  as  severe  con- 
tusions, rupture  of  tendons  or  muscles,  and  crushing  of  bone, 
are  not  followed  by  suppuration,  unless  the  injured  tissues  become 
subsequently  the  seat  of  infection  with  pus-microbes.  A  patient 
may  have  been  the  subject  of  tubercular  infection  for  an  indefi- 
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nite  period  of  time,  and  yet  may  present  the  appearances  of 
ordinary  health  until  some  slight  injury  determines  localization 
of  the  bacillus  of  tuberculosis  in  the  part  injured,  an  occurrence 
which  is  followed  by  a  localized  tuberculosis  from  which,  later, 
regional  and  general  dissemination  takes  place,  to  which  the 
patient  finally  succumbs,  unless  the  tubercular  focus  is  removed 
by  an  early  operation.  These  facts  suggest  very  strongly  that, 
in  the  hypothetical  cases,  suppuration  and  tuberculosis  would 
not  have  taken  place  in  the  part  injured  without  the  injury,  and 
that  the  injury  certainly  would  not  have  produced  suppuration 
or  tuberculosis  unless  the  respective  patients  had  been  infected 
previously  with  specific  pathogenic  microorganisms.  The 
injury  in  these  cases  creates  a  so-called  locns  minoris  resisteitticE, 
which  may  signify  one  of  two  things:  i.  Diminution  or  suspen- 
sion of  resistance  on  the  part  of  the  injured  tissues  to  the  action 
of  pathogenic  microorganisms,  which  was  present  in  the  part  at 
the  time  of  injury;  or,  2.  The  injury  so  alters  the  tissues  that 
pathogenic  germs,  which  were  present  in  the  circulation  without 
having  given  rise  to  symptoms,  become  arrested,  and  find  at 
the  same  time  the  necessary  nutrient  medium  for  their  multi- 
plication. These  questions  have  been  made  the  subject  of 
patient  experimental  inquiry  by  a  number  of  investigators,  the 
most  important  results  of  which  will  now  be  mentioned. 

I.  Bacilli  of  Anthrax. — Huber  ("  Experimentelle  Unter- 
suchungen  iiber  Localisation  von  Krankheitsstofifen,"  Virchow's 
Archiv^  B.  vi.,  1886)  calls  attention  to  the  circumstance  that  a 
number  of  infectious  diseases,  such  as  tubercular  affections  of 
the  bones  and  joints,  certain  cases  of  pyaemia,  osteomyelitis,  and 
diffuse  suppurative  inflammation  in  different  tissues,  are  liable  to 
follow  injuries  unattended  by  infection  from  without.  Again,  we 
have  local  infective  processes  which  occur  as  complications 
during  the  course  of  typhus  and  typhoid  fevers,  syphilis,  and 
other  infective  diseases.  Through  these  extraneous  influences, 
or  accidental  conditions,  certain  parts  of  the  body  are  rendered 
more  susceptible  to  the  development  of  serious  local  disturb- 
ances under  the  action  of  infective  germs  than  the  remainder 
of  the  body ;    in    other  words,  a    local  predisposition,  a   locus 
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minoris  j'esistenticB,  is  created.  The  experiments  of  the  author 
were  made  on  rabbits,  in  which,  by  the  application  of  croton  oil 
to  the  ear,  he  produced  a  tissue  lesion  by  the  inflammation  which 
followed.  Only  one  ear  was  thus  treated,  the  other  being  left  in 
a  normal  condition  in  order  to  compare  the  results  of  the  subse- 
quent action  of  pathogenic  microbes  upon  normal  and  inflamed 
tissues.  The  virus  selected  was  a  pure  culture  of  the  bacilli  of 
anthrax,  and  the  reliability  of  the  culture  was  always  tested 
before  inoculations  were  made.  The  inoculation  was  always 
made  at  the  root  of  the  tail,  as  far  as  possible  from  the  seat  of 
inflammation  produced  by  the  croton  oil.  According  to  the 
stage  of  inflammation  in  which  the  action  of  the  bacilli  of  anthrax 
was  intended  to  be  studied,  the  croton  oil  was  applied  either 
before  or  after  the  inoculation.  Immediately  after  death  the  ears 
were  removed  and  carefully  preserved  for  subsequent  exami- 
nation, at  the  same  time  serum  and  blood  were  separately  taken  in 
sterilized  glass-tubes  from  the  inflamed  ear  under  strict  antiseptic 
precautions.  For  microscopical  examination  the  specimens  were 
carefully  stained,  while  cultivations  were  made  by  inoculating 
sterilized  nutrient  fluids,  as  at  that  time  the  method  of  cultiva- 
tion on  solid  nutrient  media  inaugurated  by  Koch  was  not 
known.  These  experiments  enabled  the  author  to  state  that  in 
all  stages  of  the  inflammatory  process  the  bacilli  were  never 
found  outside  the  walls  of  the  capillary  bloodvessels  in  the 
tissue  placed  in  a  condition  of  inflammation  by  the  croton  oil. 
Their  number  within  the  bloodvessels  depended  upon  the  con- 
ditions of  the  inflamed  bloodvessels.  During  the  first  stage  of 
inflammation,  marked  by  oedema  without  suppuration,  more 
bacilli  were  found  within  the  inflamed  vessels  than  in  the  corre- 
sponding vessels  of  the  opposite  ear.  The  bacilli  were  found 
equally  distributed  in  the  arteries,  veins,  and  capillaries,  but  were 
never  found  anywhere  in  the  para-vascular  tissues.  The  first 
stacfe  of  inflammation  lasted  on  an  average  seven  hours  and  a 
half,  after  which  suppuration  initiated  the  second  stage.  During 
this  stage,  the  bacilli  disappeared  within  the  bloodvessels  ;  this 
could  be  more  readily  seen  forty-eight  hours  after  the  croton 
oil  was  applied.    During  the  third  stage,  when  granulations  com 
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menced  to  form,  a  complete  change  was  again  observed  in  the 
bacteriological  condition  of  the  inflamed  part.  The  height  of  this 
stage  is  reached  on  the  tenth  day.  During  this  stage  the  bacilli 
reappear  in  the  inflamed  tissue,  where  they  can  be  seen  in  con- 
siderable number,  especially  in  the  interior  of  new  capillary  blood- 
vessels. During  the  process  of  cicatrization  the  number  of  bacilli 
in  a  corresponding  area  of  both  ears  was  about  the  same.  From 
these  observations  Huber  concluded  that  the  bacillus  of  anthrax 
finds,  in  a  soil  prepared  by  inflammation  induced  with  croton 
oil,  a  locus  minoris  resistenticE,  which  presents  more  favorable 
conditions  for  its  growth  than  tissues  in  other  parts  of  the  body. 
Suppuration  appeared  to  neutralize  the  anthracic  process  by  the 
destructive  effect  of  the  pus  ptomaines  upon  the  bacilli.  The 
conclusions  which  he  has  drawn  from  his  experiments  may  be 
summarized  as  follows  :  Localization  of  preexisting  microor- 
ganisms in  tissues  prepared  by  injury  or  disease  takes  place, 
provided  that  the  necessary  conditions  for  their  growth  are 
present. 

In  looking  over  different  pathological  conditions  we  fre- 
quently meet  with  a  so-called  locus  minoris  resistentice ;  at 
any  rate,  if  we  search  only  for  that  which  should  mean  what 
has  been  described  above,  it  is  not  difficult  to  conceive  how 
slight  injuries,  wounds,  contusions,  etc.,  should  in  this  manner 
give  rise  to  serious  affections.  But  not  only  do  direct  tissue 
lesions,  as  hemorrhages,  necrosis,  hyperemia,  fractures,  etc., 
act  in  this  manner,  but  a  variety  of  pathological  conditions  of  a 
general  nature  may  serve  the  same  purpose  as  imperfect  diges- 
tion, enfeebled  circulation  and  respiration,  and  exposure  to  cold. 
All  these  ill-defined  conditions  belong  here,  and  through  their 
instrumentalities  the  localization  of  infective  germs  is  favored. 
In  mixed  infections  it  can  be  said  that  certain  infective  microbes 
prepare  the  tissues  for  the  reception  and  growth  of  other  patho- 
genic germs. 

Muskatbliith  ("  Neue  Versuche  iiber  Infection  von  den  Lungen 
aus,"  Centralblatt  f.  Bacteriologie  u.  Parasitenkimde ,  B.  i,  No.  2) 
has  made  some  very  interesting  and  practical  experiments  on 
infection   through   the   respiratory   passages.      The   bacillus   of 
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anthrax  was  used.  The  infection  was  made  in  two  ways: 
I.  Direct  injection  of  a  pure  culture  into  the  trachea.  2.  Injection 
through  a  tracheal  tube.  In  the  latter  case  the  injection  was  not 
made  until  the  tracheal  wound  had  completely  healed  around 
the  canula,  and  the  tube  was  left  m  situ  until  the  death  of  the 
animal.  The  tracheal  wound  in  these  cases  never  became  infected. 
Direct  injections  into  the  trachea  always  produced  positive 
results,  the  animals  dying  of  anthrax  in  from  forty  to  forty-eight 
hours.  As  in  these  instances  the  tracheal  wound  always  became 
infected,  it  became  necessary  to  kill  the  animals  soon  after  the 
injection  in  order  to  determine  the  effect  of  the  bacilli  on  the  pul- 
monary tissues.  On  microscopical  examination  of  the  specimens 
of  animals  killed  sixteen  hours  after  direct  injection,  free  bacilli 
were  found  in  the  wound,  the  walls  of  the  alveoli,  in  the  juice 
of  canals  the  same,  and  only  a  few  rods  in  the  interior  of  the  alveoli 
themselves  and  the  lumen  of  the  bronchial  tubes.  The  bacilli 
were  most  abundant  in  the  so-called  dust  cells,  derivatives  of  the 
alveolar  epithelia.  No  bacilli  could  be  seen  in  the  peri-bronchial 
and  peri-vascular  lymph  spaces.  On  examination  of  the  bron- 
chial glands,  a  very  peculiar  arrangement  of  the  bacilli  was 
found..  Each  section  contained  countless  bacilli  which  occupied 
almost  exclusively  the  lymph  channels  of  these  organs ;  in  the 
bloodvessels  they  were  scanty.  The  bacilli  and  threads  sur- 
rounded the  periphery  of  the  cortical  follicles  in  the  shape  of  a 
very  dense  zone,  the  density  of  which  diminished  toward  the 
centre  of  the  follicle  and  followed  the  medullary  strings.  In 
animals  killed  seventeen  hours  after  direct  injection,  small  pieces 
of  the  lungs  or  liver  planted  on  a  proper  culture  soil  were  soon 
surrounded  by  a  copious  growth  of  bacilli.  In  animals  injected 
through  a  canula  after  complete  cicatrization  of  the  tracheotomy 
wound,  killed  after  forty  hours,  the  bacilli  were  found  most 
numerous  in  the  pulmonary  bloodvessels,  while  the  dust  cells 
contained  only  a  single  rod,  if  any.  Most  all  of  the  bacilli  had 
left  the  lymphatic  glands,  and  had  passed  into  the  general  circu- 
lation. From  these  experiments  the  author  concluded  that  the 
bacilli  of  anthrax  can  enter  the  circulation  through  the  mucous 
membrane  of  the  bronchial  tubes,  and  that  the  juice  canals,  lym- 
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Parasitic  interstitial  pneumonia,  from  the  lungs  of  a  guinea-pig 
infected  with  anthrax.  Hartnach.  Obj.  4.  O.  2.  Picro-carmine- 
gentian. 

a.  Periarterial  growth. 

b.  Wall  of  artery. 

c.  Thrombus  with  bacilli. 
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phatic  channels  of  the  bronchial  tubes,  lungs,  and  the  bronchial 
glands  are  the  channels  through  which  infection  takes  place. 
The  carriers,  which  are  directly  concerned  in  the  transportation 
of  the  bacilli  from  the  mucous  surface  into  the  lymphatic 
system,  are  yet  to  be  discovered.  It  seemed  strange  to  the 
author  that  no  bacilli  could  be  found  in  leucocytes,  but  always 
only  in  epithelial  cells.  Final  localization  of  the  bacilli  of 
anthrax  which  have  entered  the  circulation  through  the  lungs 
takes  place  in  distant  organs  through  the  medium  of  the  general 
circulation  by  implantation  upon  the  endothelial  lining  of  the 
capillary  vessels.  Other  experimenters  affirm  that  if  the  bacilli 
of  anthrax  are  injected  in  moderate  quantities  into  the  circulation 
of  animals,  they  disappear  soon  from  the  blood  without  having 
produced  any  pathogenic  effects;  but,  if  in  animals  thus  injected 
a  contusion  is  produced  in  some  part  of  the  body,  the  bacilli  pass 
out  of  the  vessels  into  the  connective  tissue  along  with  the 
blood,  grow  there,  and  soon  cause  the  formation  of  the  charac- 
teristic inflammatory  product,  the  diffusion  of  the  disease,  and 
its  fatal  termination. 

2.  Bacilli  of  Tuberculosis. — Volkmann  ("  Chirurgische 
Erfahrungen  iiber  die  Tuberculose,"  Verh.  der  Deutschen  Gesell- 
schaft  f.  Chiriirgie,  1885),  from  an  extensive  clinical  experience, 
came  to  the  conclusion  a  long  time  ago  that  a  severe  trauma 
seldom,  if  ever,  gives  rise  to  tuberculosis  at  the  seat  of  injury,  but 
that  where  local  tuberculosis  is  caused  by  an  injury  the  trauma 
was  always  slight,  sometimes  almost  insignificant.  He  main- 
tains that  the  active  tissue-changes  which  follow  a  severe  injury 
during  the  reparative  process  counteract  the  growth  and  propa- 
gation of  the  bacillus,  Luecke  attributes  to  exposure  to  cold  an 
important  role  in  the  causation  of  tubercular  and  other  infective 
forms  of  inflammation,  as  he  asserts  that  the  sudden  diminu- 
tion of  blood  supply  to  the  cutaneous  surface  causes  internal 
congestions  which  favor  the  localization  of  pathogenic  germs  in 
some  one  of  the  congested  parts,  otherwise  predisposed  to  the 
specific  inflammation. 

Schueller  {Experimentelle  tmd  histologische  Unterstichnngen 
uber  Entstelmng  der  skrophiUosen   u.    tuberkiiloseji    Gelenkleiden, 
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Stuttgart,  1880)  studied  the  localization  of  the  tubercular  virus 
experimentally  in  the  same  manner  as  others  have  studied  the 
localization  of  pus-microbes.  He  inoculated  animals  with  the 
products  of  tubercular  inflammation,  subsequently  produced 
contusions  and  sprains  of  joints,  and  observed  that  localization 
usually  occurred  at  the  seat  of  injury.  If  the  tubercular  virus 
was  introduced  by  inhalation,  the  same  typical  lesions  occurred 
in  the  injured  joints  as  when  infection  was  made  more  directly. 
In  all  cases  the  products  of  the  local  lesion  corresponded  with 
the  character  of  the  material  introduced  through  some  remote 
point.  Surgeons  are  well  aware  of  the  danger  of  general  infec- 
tion following  an  injury  to  a  part  or  an  organ  the  seat  of  a  local 
tuberculosis,  more  particularly  in  cases  of  tubercular  disease  of 
joints.     Cases  like  the  following  are  not  of  rare  occurrence. 

Szuman  ("  Brisement  force  eines  skrofulos  entziindeten  Knie- 
gelenkes  und  konsecutiver  acuter  allgemeiner  Miliar-tuberculose," 
Centralblatt  f.  CJiirnrgie,  1885,  No.  29)  relates  the  case  of  a  small, 
well-nourished  child,  the  subject  of  tuberculosis  of  one  of  the 
knee-joints.  The  joint  was  punctured  with  a  fine  trocar,  and, 
although  no  pus  escaped,  it  was  washed  out  through  the  canula 
with  a  solution  of  carbolic  acid.  The  swelling  diminished,  but 
the  joint  became  fixed  by  false  ankylosis  at  nearly  a  right  angle. 
Rest  in  bed,  and  extension  with  weight  and  pulley,  had  no  effect. 
Under  an  anaesthetic  brisement  force  was  made,  and  a  plaster-of- 
Paris  bandage  applied.  The  operation  was  followed  by  a  con- 
tinued fever,  the  temperature  at  times  reaching  40°  C.  (104°  F.), 
rapid  emaciation,  cough,  expectoration,  and  rales  over  both 
lungs,  purulent  otitis  media,  and  death  in  a  few  weeks.  The 
necropsy  revealed  acute  miliary  tuberculosis  of  lungs  and 
several  other  organs.  The  joint  was  the  seat  of  a  caseous 
osteo-tuberculosis. 

Verchiere  ("  Coxalgie  ancienne,  Redressement  et  immobilisa- 
tion dans  un  bonne  position,  Meningite  tuberculeux,  Tuberculosa 
miliare  generalissee,  Mort.,"  Progres  Med.,  1886,  No.  24).  In  a 
boy  sixteen  years  old,  who  had  suffered  for  one  and  three-quarters 
of  a  year  from  coxitis,  reduction  of  a  semiflexed  leg  was  made 
under  ether.  But  little  force  was  used,  and  the  limb  was  immo- 
bilized.    Patient  was   emaciated,  but  otherwise  in    fair  health. 
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The  next  morning  the  temperature  was  40°  C.  (104°  F.),  and 
symptoms  of  meningitis  were  present.  These  subsided  after 
ten  days,  but  a  moderate  fever  persisted  with  gradual  decline  of 
health.  After  two  months,  pulmonary  signs  could  be  detected ; 
four  weeks  afterward,  death.  Post-mortem  showed  general 
miliary  tuberculosis  and  tubercular  meningitis.  The  author 
attributes  the  general  dissemination  to  the  redressement. 

In  these  cases,  as  in  so  many  others  of  a  similar  character 
which  have  been  reported  by  different  surgeons,  the  violence 
used  in  straightening  the  limb  caused  laceration  of  some  of  the 
small  vessels  in  the  tubercular  focus,  which  opened  a  direct  road 
for  the  bacilli  into  the  circulation,  which,  by  their  rapid  diffusion 
through  the  systemic  circulation,  caused  acute  miliary  tubercu- 
losis. Imperfect  operations  for  local  tuberculosis  have  been 
followed  by  the  same  disastrous  consequences.  The  veins,  in 
the  indurated  tissues  within  and  around  the  tubercular  product, 
when  opened  by  the  knife,  scissors,  or  a  sharp  spoon,  do  not 
contract,  and  cells  containing  the  bacilli,  as  well  as  free  bacilli, 
find  ready  access  into  the  open  vessels,  and  after  they  have 
entered  the  circulation  miliary  tuberculosis  is  produced  by  their 
localization  in  distant  organs.  In  operation  wounds,  after  in- 
complete removal  of  a  tubercular  focus,  it  is,  therefore,  advis- 
able to  prevent  the  traumatic  diffusion  of  the  bacilli  by  searing 
their  surface  with  the  actual  cautery,  which  not  only  prevents 
the  entrance  of  bacilli  into  th-e  circulation,  but,  at  the  same 
time,  adds  to  the  prospects  of  a  permanent  result  by  destroying 
infected  tissues. 

Wartmann  ("  Die  Bedeutung  der  Resection  tuberculos  erk- 
rankter  Gelenke  f  iir  die  Generalisation  der  Tuberculose,"  Central- 
blatt  f.  ChiriD'gie,  1887,  No.  2)  has  collected  74  excisions  of 
tuberculous  joints  made  at  the  Canton  Spital  in  St.  Gall,  for  the 
purpose  of  ascertaining  the  immediate  effects  of  the  operation 
in  causing  generalization  of  the  tuberculosis.  Of  this  number, 
II  died,  and  in  2  of  them  death  was  caused  by  miliary  tubercu- 
losis soon  after  the  operation,  the  disease  being  produced  by 
inoculation  from  the  wound  surfaces.  He  next  collected  837 
resections  from   other  sources,  with  225   deaths;   of  these,  26 
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cases  of  acute  miliary  tuberculosis  could  be  traced  to  inocula- 
tion during  the  operation. 

3.  Pus  Microbes. — When  by  mechanical,  chemical,  or  other 
injury,  the  vitality  of  tissue  cells  is  lowered,  a  door  is  opened  for 
the  admission  of  such  organisms  which,  having  once  penetrated 
the  tissues  or  the  blood,  find  a  suitable  soil  for  multiplication, 
and  these  may  prove,  by  their  mere  numbers,  or  by  their  effects, 
injurious  or  fatal  to  the  whole  body.  Nothing  can  demonstrate 
this  better  than  the  experiments  recently  made  by  Orth  and 
Wyssokowitsch,  who  found  that  staphylococci  could  be  injected 
into  the  blood  of  a  rabbit  without  apparent  injury  to  it,  but  if 
before  the  injection  a  slight  mechanical  injury  was  inflicted  on 
the  valve  of  the  heart,  typical  endocarditis  was  at  once  produced. 

To  Rosenbach  ("  Bemerkungen  zur  Lehre  von  der  Endocar- 
ditis, mit  besonderer  Beriicksichtigung  der  experimentellen 
Ergebnisse,"  Deutsch.  med.  WoclienscJirift,  B.  xiii.  Nos.  32-33, 
1887)  belongs  the  credit  of  having  first  studied  the  influence  of 
trauma  in  the  localization  of  microbes  upon  the  valves  of  the 
heart  in  cases  of  artificially  produced  ulcerative  endocarditis. 
He  found  in  his  experiments  and  in  post-mortem  examination 
in  cases  of  ulcerative  endocarditis,  microbic  emboli  in  the  valves 
and  in  the  infarcts  of  other  organs,  and  classifies  this  affection 
with  pyaemia.  The  more  frequent  occurrence  of  endocarditis 
in  the  left  side  of  the  heart,  he  explains  by  assuming  that  the 
microbes  find  a  better  soil  in  the  arterial  blood,  as  when  the 
affection  occurs  in  the  foetus  during  intrauterine  life,  when  the 
blood  in  both  sides  of  the  heart  is  of  about  the  same  composi- 
tion, the  valves  on  both  sides  are  affected  with  the  same 
frequency. 

Wyssokowitsch  ("Beitriige  zur  Lehre  von  der  Endocarditis," 
Virchow's  Archiv,  B.  ciii.  Heft  6)  has  determined  with  great 
accuracy  the  influence  of  traumatism  in  causing  localization  of 
pathogenic  germs,  and  has  found  that,  by  introducing  a  rod  into 
the  jugular  vein,  he  was  able  to  cause  laceration  of  the  valves, 
and  that  then,  on  subsequent  injection  of  a  culture  of  staphylo- 
cocci into  the  blood  ulcerative  endocarditis  developed  at  the 
seat  of  injury.     The  effects  of  the  traumatic  lesion   in  this  in- 
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stance  are  no  doubt  chiefly  due  to  the  production  of  a  locus 
minoris  resistentics  in  the  endothehal  and  connective  tissue 
cells,  as  the  result  of  the  incipient  inflammation  induced  by  it. 
Similar  results  were  obtained  by  Friinkel  and  Sanger  ("Unter- 
suchungen  iiber  die  Aetiologie  der  Endocarditis,"  Centralblatt 
f.  klinische  Medicin,  1886,  p.  577). 

Rosenbach  ("  Beitriige  zur  Kenntniss  der  Osteomyelitis," 
Deutsch.  Zeitschrift  f.  Chinirgie,  1878,  p.  369)  ascertained  that 
acute  suppurative  osteomyelitis  in  animals  could  only  be  pro- 
duced experimentally  by  injecting  pus  directly  into  the  circula- 
tion and  by  injuring  the  medullary  tissue  a  few  days  before,  or 
after,  the  inoculation.  Kocher  ("Die  acute  Osteomyelitis  mit 
besonderer  Riicksicht  auf  ihre  Ursachen,"  Deutsch.  Zeitschrift  f. 
Chimrgie,  1879,  p.  ^ly),  Becker  ("Ueber  die,  die  Osteomyelitis 
erzeugenden  Mikroorganismen,"  Deutsch.  med.  Wochenschrift, 
1883,  No.  46),  and  Krause  ("Ueber  einen  bei  der  acuten  infec- 
tiosen  Osteomyelitis  beim  Menschen  vorkommenden  Micro- 
coccus," Fortschritt  der  Medicin,  1884,  B.  ii.  No.  7)  repeated  the 
experiments  of  Rosenbach  and  came  essentially  to  the  same 
conclusions.  Both  Kocher  and  Rosenbach  look  upon  the 
altered  circulation  in  the  injured  tissues  as  the  condition  which 
determined  localization,  while  they  admit  that  the  immediate 
tissue  lesions,  hemorrhage  and  necrosis,  might  have  the  same 
effect.  Upon  the  same  hypothesis  Kocher  ("  Zur  Pathologic  u. 
Therapie  des  Kropfes,"  Deutsch.  Zeitschrift  f.  Chirurgie,  1878, 
B.  X.  p.  189)  explained  the  occurrence  of  traumatic  suppurative 
strumitis  in  a  hyperplastic  struma. 

Ribbert  ("Die  Schicksale  der  Osteomyelitiskokken  im  Organ- 
ismus,"  Berl.  klin.  Woch.,  1884,  No.  51)  used  in  his  experiments 
ai^  emulsion  of  a  pure  culture  of  osteomyelitis  cocci  which  was 
injected  directly  into  the  circulation.  A  few  days  after  the  injec- 
tion the  microbes  had  disappeared  almost  completely  from  the 
circulation.  At  this  stage  they  could  only  be  found  within  the 
interior  of  the  white  blood-corpuscles  and  never  free  in  the  plasma 
of  the  blood.  After  twenty-four  hours  they  could  be  detected  in 
almost  every  organ  of  the  body.  In  the  liver  they  were  most 
abundant,  but,  almost  without  exception,  only  in  the  interior  of 
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white  blood-corpuscles.  In  the  lungs  they  were  often  so  abundant 
as  to  obstruct  completely  some  of  the  capillary  vessels;  when  less 
numerous  they  were  in  the  interior  of  white  blood-corpuscles 
which  were  aggregated  in  groups.  In  the  spleen  and  lymphatic 
glands  they  were  not  numerous,  but  in  the  kidneys  they  were 
again  more  abundant,  especially  in  the  glomeruli,  and  also  in 
some  of  the  loops  of  the  tubuli  uriniferi.  Later,  they  disappeared 
from  all  the  organs  with  the  exception  of  the  kidneys.  In  all 
probability  they  are  not  destroyed  in  the  organism,  as  they  thrive 
in  the  lungs  very  well,  as  has  been  shown  by  injections  into  the 
trachea,  but  they  are  conveyed  along  the  bloodvessels  to  some 
excretory  organ.  In  the  kidney  localization  takes  place  for 
several  reasons.  Embolic  obstruction  is  the  most  important 
factor.  The  anatomical  structure  of  the  bloodvessels  of  the 
glomeruli  explains  their  arrest  in  this  part  of  the  kidney,  as  in 
the  lungs  and  liver,  on  account  of  a  more  free  anastomosis  of 
the  bloodvessels,  the  cocci  are  more  easily  dislodged.  In  the 
kidney,  the  growth  of  the  embolic  masses  in  the  vessels  of 
the  glomeruli  can  be  easily  followed  through  the  several  stages. 
But  the  process  is  limited  to  a  few  places,  as  many  of  the  masses 
are  removed  by  the  circulation  in  the  same  manner  as  in  the 
liver  and  lungs.  Abscesses  in  different  parts  of  the  body  follow- 
ing injections  of  pus  microbes  into  the  circulation  are  produced 
by  embolism.  Suppuration  is  very  likely  to  take  place  in  the 
connective  tissue,  as  here  the  circulation  is  comparatively  slow 
and  consequently  the  removal  of  cocci  attended  with  difficulties. 
The  microorganisms  of  osteomyelitis  are  eliminated  through 
the  kidney  the  same  as  the  microbes  of  other  infective  dis- 
eases, and  consequently  localization  is  very  likely  to  take  place 
in  this  organ.  Six  hours  after  injection  large  colonies  of  cocci 
could  be  seen  in  the  straight  and  convoluted  tubules.  Finally, 
it  is  well  known  that  in  the  living  body  localization  of  microbes 
takes  place  in  the  tissues  which  are  the  seat  of  a  trauma,  and  the 
influence  of  this  exciting  cause  has  been  abundantly  demon- 
strated by  different  experimenters  who  have  produced  acute 
osteomyelitis  in  animals  infected  with  pus  microbes,  by  produc- 
ing fracture  of  a  bone  or  contusion  of  the  medullary  tissue.     A 
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number  of  experiments  made,  among  others  by  Ribbert,  on  the 
production  of  myo-  and  endo-carditis  in  rabbits,  have  shown  that 
abscesses  can  be  produced  in  other  organs  if  the  pyogenic 
microbes  are  attached  to  foreign  bodies  which  cannot  pass 
through  the  pulmonary  filtrum.  Thus  Ribbert  was  able  to  pro- 
duce myocarditis  by  using  a  cultivation  of  staphylococcus 
pyogenes  aureus  on  potato,  if  he  took  the  precaution  in 
removing  the  culture  from  the  surface  of  the  potato  to  scrape 
off  also  the  superficial  layer  of  the  potato  itself  The  particles 
of  potato  in  these  experiments  determined  suppuration  by  caus- 
ing localization  of  the  microbes,  as  the  foreign  bodies  were  too 
large  to  pass  through  the  capillary  vessels  and  were  not  capable 
of  removal  by  absorption. 

A  subcutaneous  fracture  occasionally  becomes  the  seat  of  an 
acute  osteomyelitis. 

Steinthal  relates  two  such  cases  ("Ueber  Vereiterung  sub- 
kutaner  Frakturen,"  DeutscJi.  med.  Wochenschrift,  No.  21,  iSS/)* 
One  case  occurred  in  a  man  twenty-eight  years  of  age,  who, 
having  fallen  from  a  tree,  sustained  a  fracture  of  the  neck  of  the 
right  femur,  also  of  the  trochanter  major,  and  a  Colles's  fracture 
of  the  right  forearm.  Suppuration  began  in  the  hip-joint  together 
with  inflammation  of  the  knee-joint.  In  spite  of  early  and  free 
incisions  the  patient  died,  thrombosis  of  the  left  femoral  vein, 
and  atrophy  with  nervous  disturbances  in  the  right  ulnar  re- 
gion being  present.  Post-rnortem  revealed  lobular  pneumonia 
in  the  left  lower  lobe.  The  second  case  was  that  of  a  woman 
thirty-four  years  old  in  whom,  under  chloroform  narcosis,  reduc- 
tion of  a  dislocation  of  the  left  hip-joint  was  attempted.  During 
the  manipulation  the  head  of  the  femur  was  broken  off.  After 
twelve  days  an  abscess  had  formed  at  the  seat  of  fracture,  which 
was  incised  and  drained.  The  patient  recovered.  Steinthal 
believes  that  suppuration  in  these  cases  was  the  result  of  local- 
ization of  pus  microbes  in  the  tissues  necrosed  by  the  injury. 

During  my  recent  visit  in  Zurich  {Four  Months  Among  the 
Surgeons  of  Europe,  p.  128,  Chicago,  1887)  I  saw  a  very  interest- 
ing case  of  this  kind  in  Krunlein's  wards.  In  this  instance 
infection  probably  took  place  through  suppurating  wounds  dis- 
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tant  from  the  fractures.  The  patient  was  a  young  man  who 
had  sustained  several  subcutaneous  fractures  from  a  fall,  and  at 
the  same  time  a  lacerated  wound  of  the  groin.  The  case  pro- 
gressed favorably  until  the  wound  commenced  to  suppurate, 
when  he  was  suddenly  attacked  by  osteomyelitis  of  the  fractured 
bones,  which  necessitated  numerous  incisions  for  the  liberation 
of  pus  at  the  points  of  fracture.  There  can  be  no  question  that, 
in  this  case,  the  pus  microbes  entered  the  circulation  at  the 
primary  site  of  suppuration  and  were  arrested  at  the  places  of 
fracture,  where  they  found  favorable  conditions  for  multiplica- 
tion and  caused  a  suppurative  inflammation  in  the  medullary 
tissue.  Practically  this  case  should  teach  us  that  in  a  patient 
who  has  sustained  a  simple  fracture  it  is  exceedingly  important 
to  guard  against  suppuration  in  any  part  of  the  body,  for  fear 
that  from  a  distant  purulent  focus  pus  microbes  may  enter  the 
circulation  and  cause  a  suppurative  osteomyelitis  of  the  broken 
bone,  in  the  same  manner  as  has  been  done  by  experiments  on 
animals.  At  the  same  time  and  place  I  examined  a  case  of 
suppurative  strumitis  due  to  a  similar  cause.  The  patient  was  a 
man  of  about  forty  years  of  age,  who  had  been  operated  upon  for 
empyema  by  rib  resection  some  time  ago.  He  had  had  a  large 
goitre  since  childhood.  Improvement  after  the  operation  pro- 
gressed uninterruptedly  until  the  empyema  was  nearly  well, 
when  fever  set  in  and  the  right  side  of  the  struma  became  pain- 
ful and  tender.  After  a  week  fluctuation  was  well  marked,  and 
a  free  incision  was  made,  which  gave  exit  to  a  large  quantity  of 
fetid  pus.  The  fever  subsided  promptly,  and  the  case  again 
progressed  favorably  until,  a  week  or  two  later,  the  opposite 
side  of  the  struma  was  attacked  in  a  similar  manner.  I  was 
present  when  this  side  was  incised.  A  large  amount  of  the 
same  green,  fetid  pus  escaped.  The  strumitis  was  unquestion- 
ably of  embolic  origin,  the  pus  microbes  which  gained  entrance 
into  the  circulation  from  the  pleural  cavity  found  in  the  struma 
conditions  which  favored  their  localization  and  growth,  to  be 
followed  by  a  suppurative  inflammation  of  the  swelling. 
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Localization  of  Microbes  in  Antecedent  Pathological  Products. 

Antecedent  pathological  products  may  serve  the  same 
purpose  in  the  body  as  a  trauma  in  the  determination  of  locali- 
zation of  pathogenic  microbes.  Suppuration  in  a  tumor,  or  a 
hyperplastic  gland  with  an  intact  cutaneous  covering,  indicates 
that  in  the  tumor  or  swelling  pus  microbes  have  been  arrested, 
and  that  they  have  met  with  a  soil  adapted  to  their  multipli- 
cation and  the  exercise  of  their  pathogenic  properties.  The 
atypical  vascularization  in  tumors  and  the  stenosis  of  the  lumen 
of  bloodvessels  in  inflammatory  swellings  cannot  fail  in  fur- 
nishing conditions  which  determine  filtration  of  germ-containing 
blood.  If  the  antecedent  pathological  product  is  the  result  of  a 
previous  infection  and  serves  as  a  medium  for  localization  of 
another  kind  of  pathogenic  germs,  we  speak  of  the  combined 
process  due  to  the  presence  of  two  varieties  of  microorganisms 
as  a  mixed  infection.  The  first  positive  proof  of  the  existence  of 
such  secondary  processes  was  furnished  by  Brieger  and  Ehrlich. 
("Ueber  das  Auftreten  des  malignen  Oedems  bei  Typhus  abdom- 
inalis,"  Berl.  klin.  WociienscJirift,  1882,  No.  44.)  These  observers 
saw  a  malignant  oedema  develop  at  the  point  where  musk  was 
injected  hypodermatically  in  a  severe  case  of  typhoid  fever. 
They  found  that  in  such  cases  a  predisposition  is  produced  by 
an  existing  disease  to  the  growth  and  multiplication  of  microor- 
ganisms which  may  have  been  previously  present  in  the  organism 
without  producing  any  pathological  lesions.  Koch,  in  his  article 
on  "  Etiology  of  Tuberculosis,"  alludes  to  the  occurrence  of 
mixed  infections,  as  he  has  seen  at  the  same  time  bacilli  and 
micrococci  present  in  tubercular  products.  Further,  he  has 
observed  the  bacillus  of  anthrax  side  by  side  in  the  same  tissues 
and  has  seen  micrococci  in  the  tissues  of  patients  suffering 
from  typhus  fever.  In  reference  to  the  occurrence  of  micro- 
cocci in  tubercular  deposits  in  the  lungs  and  spleen,  he  explained 
their  presence  by  assuming  that  they  entered  the  circulation 
through  ulcerations  of  the  tongue,  and  that  they  became  arrested 
in  the  capillary  vessels  which  had  lost  their  normal  resisting 
power  by  the  tubercular  process. 
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Samter  ("  Mischinfection  von  Tuberkelbacillen  u.  Pneumo- 
niekokken,"  Ber/.  k/in.  WocJie7isc]irift,  1884,  No.  25)  discovered  in 
the  pneumonic  sputa  of  a  man  sixty-five  years  of  age,  who  pre- 
viously had  suffered  from  a  latent  bronchial  catarrh,  besides  cocci 
of  pneumonia  numerous  bacilli  of  tuberculosis.  The  necropsy 
revealed  old  tubercular  deposits  in  the  right,  and  more  recent 
deposits  in  the  left  lung,  and  around  the  latter  pneumonic  con- 
solidation of  the  parenchyma  of  the  lung.  He  believed  that  the 
pneumonic  foci  furnished  a  favorable  soil  for  the  localization  and 
growth  of  the  bacillus  of-  tuberculosis.  Heubner  and  Bahrdt 
("  Zur  Kenntniss  der  Gelenkeiterung  bei  Scharlach,"  Berl.  klin. 
Wochenschrift,  1884,  No.  44)  have  described  the  post-mortem  ap- 
pearances of  a  boy  fourteen  years  of  age  who  had  suffered  from 
multiple  suppurative  synovitis  after  an  attack  of  scarlatina.  The 
metastatic  suppurative  process  could  be  traced  directly  to  a 
circumscribed  purulent  inflammation  of  the  right  tonsil  which 
implicated  an  adjacent  vein,  which  became  the  seat  of  a  purulent 
thrombo-phlebitis,  and  the  point  of  distribution  of  infective 
emboli ;  chain  cocci  were  found  in  the  pus  of  the  joints  and 
even  in  the  patient's  blood. 

Fninkel  and  Freudenberg  ("Ueber  Infection  bei  Scharlach," 
Centralblatt  f.  klinische  Medicin,  1885)  cultivated  from  the  internal 
organs  of  three  patients  who  had  died  of  scarlatina  the  strepto- 
coccus pyogenes  and  looked  upon  the  presence  of  this  microbe 
as  an  evidence  that  a  secondary  infection  had  taken  place  through 
the  diseased  mucous  membrane  of  the  pharynx.  The  important 
question  presents  itself  whether,  in  cases  of  mixed  infection,  the 
two  kinds  of  microbes  enter  the  organism  at  the  same  time,  or 
whether  the  primary  infection  prepares  the  way  for  the  entrance 
of  the  microbes  which  produce  the  secondary  infection.  A 
third  possibility  might  be  maintained,  according  to  which  the 
secondary  infection  is  a  purely  accidental  occurrence,  as  was 
claimed  by  Brieger  and  Ehrlich.  Pus  microbes  being  present 
at  all  times  and  everywhere,  and  perhaps  gaining  entrance  into 
the  body  more  easily  than  others,  it  is  easy  to  understand  why 
secondary  infection  by  them  is  most  frequently  observed. 

Rosenbach   frequently  found  in  the  products  of  suppurative 
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inflammation  and  septic  processes  more  than  one  variety  of  pus 
microbes.  He  frequently  met  with  both  kinds  of  staphylococci 
in  the  same  pus,  or  with  one  form  of  staphylococcus  and  the 
streptococcus  pyogenes. 

Loffler  ("  Untersuchungen  liber  die  Bedeutung  der  Mikro- 
organismen  fiir  die  Entstehung  der  Diphtherie,"  Mittheiliingen 
aus  deni  Reichs-Gesn?idheiis-Amie,  1884,  B.  ii.)  cultivated  from 
the  membranes  of  a  case  of  scarlatina-diphtheria  cocci  which, 
when  injected  into  the  circulation  of  animals,  produced  multiple 
suppurative  synovitis. 

Huber  ("Experimentelle  Untersuchungen  liber  Localisation 
von  Krankheitstoffen, "  Virchow's  Archiv,  B.  106)  attributes  the 
occurrence  of  suppuration  and  gangrene  in  croupous  pneumonia, 
phlegmonous  inflammation  and  suppuration  in  erysipelas,  and 
suppuration  in  tubercular  processes,  to  secondary  infection,  in 
most  instances  of  pus  microbes.  Schnitzler  ("Combination  von 
Syphilis  und  Tuberculose  des  Kehlkopfes").  after  having  observed 
and  carefully  studied  a  number  of  cases,  has  come  to  the  conclu- 
sion that  syphilitic  ulcerations  of  the  larynx  may  pass  into 
tubercular,  as  the  syphilitic  ulcer  furnishes  a  good  culture  soil 
for  the  bacillus  of  tuberculosis. 

Rinne  ( Verhandlungen  Deiitscher  Naturforscher  mid  Aerzte  in 
Wiesbaden,  1887)  made  some  experiments  which  convinced  him 
that  a  trauma  which  results  in  an  ordinary  inflammation  does 
not  furnish  a  locus  minoris  resistentiae  for  the  localization  of 
pathogenic  germs,  as  has  been  described  above.  He  claims  that 
the  living  body  possesses  the  capacity  to  eliminate  large  numbers 
of  living  pus  microbes  when  these  are  in  tissues  where  they  are 
not  exposed  to  direct  contact  with  oxygen.  He  has  found  that 
cocci  do  not  collect  at  points  the  seat  of  subcutaneous  injury, 
arid  that  they  do  not  migrate  into  sterile  abscesses  from  distant 
points,  and  not  even  after  intravenous  or  intraperitoneal  injec- 
tion. Even  an  injection  of  a  pure  culture  of  pus  microbes  into 
a  part  injured  subcutaneously,  or  into  young  or  mature  cicatricial 
tissue  around  encapsulated  foreign  substances,  produced  no  sup- 
puration. From  these  experiments  he  was  led  to  believe  that 
tissue  lesions  which  produce   an  inflammatory  reaction  do  not 
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predispose  to  metastatic  suppuration.  On  the  other  hand,  it  was 
also  demonstrated  experimentally  that  tissue  lesions  become 
a  locus  minoris  resistcntice  after  the  tissues  have  become  per- 
meated by  the  chemical  products  of  the  microorganisms.  The 
loc7is  minoris  resistentice  for  the  pus  microbes  is  a  tissue  which, 
by  chemical  or  by  chemical  and  mechanical  lesions,  has  lost  its 
normal  resistance  to  the  microbes,  which  is  not  the  case  if  a 
trauma  is  followed  by  an  active  reparative  process. 

Orloff  ("  Materialien  zur  Frage  iiber  die  Eintrittswege  der 
Mikroben  in  den  Thierischen  Organismus,"  Centralblatt  f.  Bac- 
teriologie  u.  Parasitenknnde ,  B.  iii.  No.  15)  made  many  interesting 
experiments  to  ascertain  if  pathogenic  microorganisms  can  enter 
the  body  through  healthy  intact,  as  well  as  through  irritated 
diseased  mucous  membranes.  He  injected  a  pure  culture  of  the 
staphylococcus  pyogenes  aureus  into  the  trachea,  duodenum,  and 
ileum  of  animals,  or  administered  the  same  culture  by  feeding. 
The  experiments  were  made  on  rabbits  and  guinea-pigs.  In  some 
of  the  animals  the  bronchial  mucous  membrane  was  altered  by 
application  of  croton  oil,  solution  of  nitrate  of  silver,  and  in  two 
instances  by  injuring  it  mechanically  with  a  catheter  through  a 
laryngotomy  wound  before  the  culture  was  injected.  The  same 
conditions  were  produced  in  the  stomach  and  intestines  by 
similar  means  prior  to  the  administration  of  the  culture.  In  12 
experiments  the  staphylococcus  produced  no  symptoms  when 
introduced  into  the  healthy  stomach,  although  a  pure  culture 
was  fed  for  from  i  to  14  days.  In  the  post-mortems  made  12  to 
72  hours  after  the  feeding  of  the  microbes,  all  the  internal  organs 
were  found  sterile,  and  only  the  lower  portion  of  the  colon  con- 
tained staphylococcus  colonies.  All  examinations  of  the  blood 
during  life  yielded  negative  results.  In  7  experiments  in  which 
the  stomach  was  irritated  by  chemicals  before  the  feeding  of  the 
culture  was  commenced,  6  animals  remained  well,  and  in  the 
one  that  died  the  microbes  had  not  passed  beyond  the  prima 
via,  as  the  blood  and  internal  organs  were  found  sterile.  Of  12 
animals  in  which  the  pure  culture  was  injected  into  the  healthy 
bronchial  tubes,  9  were  killed  one-half  of  an  hour  to  ii  days 
after  the  injection,  and  3  died.     In  the  animals  which  were  killed 
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no  trace  of  the  micror>rganisms  could  be  found  in  the  blood,  they 
had  not  passed  beyond  the  lung  tissue.  In  the  3  fatal  cases 
the  animals  died  17,  25,  and  70  hours  after  the  injection,  and  the 
microbes  could  be  found  in  nearly  all  of  the  internal  organs  and 
the  blood.  In  the  2  cases  in  which  the  trachea  had  been  altered 
by  traumatic  irritation,  the  animals  were  killed  24  and  25  hours 
after  inoculation,  and  on  examination  it  was  seen  that  the  infection 
had  remained  local.  In  6  experiments  in  which  the  bronchial 
tubes  were  irritated  with  a  solution  of  nitrate  of  silver  6  hours 
before  inoculation,  the  animals  died  20,  24, 40,  and  48  hours  after 
the  injection,  having  before  death  shown  evidences  of  serious 
pulmonary  trouble.  The  post-mortem  showed  in  all  of  them 
pulmonary  oedema  and  pleuritis,  but  staphylococci  were  found 
in  only  2  of  them  in  the  effusion.  In  6  animals  fed  on  the  cul- 
ture, in  4  on  a  healthy  stomach  and  in  2  after  an  artificial  gastro- 
intestinal catarrh  had  been  produced,  he  made  a  subcutaneous 
fracture,  and  suppuration  followed  at  the  seat  of  the  fracture. 
He  believes  that  in  all  cases  in  which  the  microbes  entered  the 
circulation  the  entrance  was  effected  through  some  perhaps  inap- 
preciable lesion. 

In  many  instances  of  recurring  suppuration  years  after  the 
primary  injury  or  disease,  we  have  reason  to  believe  that  the 
microbes  were  introduced  with  a  foreign  body,  or  became 
encapsulated  in  the  granulation  tissue  during  the  healing  pro- 
cess, and  remained  there  in  a  latent  condition  until  by  some 
accidental  cause  the  surrounding  tissues  had  undergone  changes 
favorable  for  their  growth.  I  have  seen  numerous  cases  of 
secondary  osteomyelitis  ten  to  twenty-five  years  after  the 
primary  attack,  which  occurred  in  the  sclerosed  bone,  usually 
near  one  of  the  epiphyseal  extremities.  In  all  of  these  cases  the 
disease  was  deeply  located,  the  primary  starting-point  being  in 
the  same  locality  as  in  the  first  attack.  A  patient  who  has  once 
suffered  from  osteomyelitis  during  childhood,  is  always  prone  to 
suffer  from  recurring  attacks,  and  the  disease,  without  excep- 
tion, selects  the  old  site.  The  difficulties  which  deep  cavities  in 
bone  present  to  the  final   process  of  definitive  healing,  offer  an 
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explanation  why  microbes  are  more  liable  to  become  buried  and 
permanently  retained,  thaij  in  suppuration  in  soft  parts. 

Nepveu  {Revue  de  Chirurgie,  1885,  p.  353)  reported  two  cases 
of  gunshot  injury  of  the  extremities  in  which,  fourteen  years 
after  the  definitive  healing,  suppuration  occurred  at  the  former 
site  of  injury. 

Numerous  instances  are  on  record  in  which  foreign  bodies  have 
remained  in  the  tissues  encapsulated  for  an  indefinite  period  of 
time  without  giving  rise  to  any  symptoms  until  the  microorgan- 
isms which  were  introduced  with  them  exercised  their  patho- 
genic qualities,  because  the  surrounding  tissues  had  undergone 
changes  favorable  to  such  a  process.  At  the  last  meeting  of  the 
French  Congress  of  Surgeons,  Socin  reported  a  case  that  had 
come  under  his  observation,  in  which  a  bullet  remained  in  the 
tissues,  perfectly  encapsulated,  for  sixty  years,  when  finally  the 
pus  microbes  which  entered  the  organism  with  it,  and  had 
remained  all  this  time  in  a  latent  condition,  caused  the  formation 
of  an  abscess. 

V.  Elimination  of  Pathogenic  Microorganisms. 

The  probable  existence  of  pathogenic  microbes  in  the  healthy 
body,  and  the  spontaneous  subsidence  of  many  infective  pro- 
cesses, make  it  important  to  consider  the  ways  and  means  by 
which  pathogenic  microorganisms  are  rendered  harmless  in  the 
living  body,  or  are  removed  by  elimination  through  some  of  the 
secretory  organs.  It  is  not  at  all  improbable  that  the  localiza- 
tion which  bacteria  effect  may  come  to  play  an  important  part 
in  the  study  of  micro-parasitic  pathology.  Whatever  be  the 
explanation,  there  is  no  doubt  that  the  microorganisms  hitherto 
found  have  various  relations  with  the  tissues. 

In  all  infective  processes  in  which  life  is  not  destroyed,  and  the 
products  of  inflammation  do  not  find  their  way  to  the  surface 
spontaneously  or  by  treatment,  the  microbes  are  removed  with 
the  excretions  as  dead  foreign  bodies,  or  are  eliminated  through 
some  of  the  excretory  organs  in  an  active  state. 
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I.  Phagocytosis. 

Metschnikoff  introduced  the  term  "  phagocytosis  "  to  desig- 
nate the  destruction  of  microbes  within  the  organism  by  leuco- 
cytes and  the  fixed  tissue  cells, 

Wyssokowitsch  ("Ueber  die  Schicksale  der  ins  Blut  injicirten 
Microorganismen  im  Korper  der  Warmbliiter,"  Zeitsclirift  f. 
Hygiene,  B.  i,  pp.  1-45),  has  studied  experimentally  the  destiny 
of  microorganisms  injected  into  the  blood  of  warm-blooded 
animals,  and  found  that  they  were  not  eliminated.  He  demon- 
strated by  microscopical  examination  of  the  blood  and  by  culti- 
vation experiments,  that  the  microbes  disappear  entirely  from 
the  blood,  or  diminish  greatly  in  number  soon  after  intravenous 
injection.  The  saprophytes  disappear  soonest.  The  toxic 
bacteria  are  slowest  in  disappearing  and  seldom  leave  the  blood 
entirely.  After  a  brief  period,  when  their  number  is  at  a  mini- 
mum, they  again  reappear  in  the  blood  and  multiply  with  great 
rapidity  until  they  kill  the  animal.  Examination  of  the  urine 
during  life  and  soon  after  death  showed  that  elimination  of 
bacteria  through  the  kidneys  did  not  take  place;  that,  on  the 
other  hand,  the  urine  contained  bacteria  in  cases  in  which  extrava- 
sation of  blood  into  the  parenchyma  of  the  kidneys  had  taken 
place.  During  the  first  few  hours  after  intravenous  injection, 
and  before  any  organic  changes  had  taken  place  in  the  kidneys, 
the  urine  contained  no  bacteria.  It  was  also  shown  that  no 
elimination  took  place  through  the  intestinal  canal,  except  in 
cases  in  which  the  mucous  membrane  was  the  seat  of  hemorrhagic 
extravasations,  or  other  serious  local  lesions.  In  two  animals 
infected  during  lactation,  the  milk  was  sterile,  showing  that  no 
elimination  took  place  through  the  mammary  gland.  Micro- 
scopical examination  revealed  an  increase  of  white  blood-cor- 
puscles. Inclusion  and  death  of  bacteria  in  blood  corpuscles 
were  not  observed.  The  bacteria  injected  into  the  circulation 
soon  became  deposited  in  certain  organs,  notably  the  spleen, 
liver,  and  medullary  tissue  of  bone,  and  consequently  separated 
from  the  circulating  blood.  Non-pathogenic  microbes  disappear 
entirely  and  permanently  from  the  blood  soon  after  injection. 
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The  spores  retain  their  vitality  in  the  organism  for  an  unusually- 
long  time;  for  instance,  active  spores  of  ordinary  mould  for 
7  days,  and  the  spores  of  the  bacillus  subtilis  for  62  to  78 
days. 

Ribbert  {Der  Untergang  pathogener  Schiviniclpihe  tin  Korper. 
Bonn,  1887)  has  also  made  extensive  investigations  concerning 
the  fate  of  pathogenic  microbes  in  the  organism  when  intro- 
duced by  intravenous  injection.  In  rabbits  he  injected  into  the 
circulation  such  small  doses  of  a  pure  culture  of  aspergillus  fla- 
vescens  that  the  animals  did  not  die  in  consequence  of  the  in- 
fection. On  examining  the  different  organs  at  \ariable  intervals 
after  the  injection  it  was  easy  to  determine  in  what  manner  the 
germs  were  destroyed  or  eliminated.  In  the  experiments  made 
for  the  special  purpose  of  ascertaining  the  fate  of  microbes  in 
the  liver,  the  injection  was  made  directly  into  one  of  the  mesen- 
teric veins;  in  all  other  cases  the  injection  was  made  into  one 
of  the  veins  of  the  external  ear.  In  the  liver,  it  was  seen  that 
when  the  microbes  reached  the  capillary  vessels  and  the  terminal 
branches  of  the  portal  vein  they  were  surrounded  by  a  dense 
cluster  of  leucocytes.  As  long  as  they  remained  within  these 
surroundings,  their  multiplication  appeared  to  be  retarded. 
Mitosis  was  not  observed  in  the  liver  cells  which  were  com- 
pressed by  the  inflammatory  exudation,  but  occasionally  it 
occurred  in  some  of  the  epithelial  cells  lining  adjacent  bile-ducts. 
The  microbes  were  seen  either  disappearing  directly  in  the  sur- 
rounding leucocytes,  or  some  of  the  liver  cells  were  transformed 
into  giant  cells,  into  the  protoplasm  of  which  they  found  their  way 
and  where  they  were  destroyed.  The  giant  cells  either  undergo 
fatty  degeneration  and  disappear  with  their  contents  Ijy  absorp- 
tion, or  they  are  again  transformed  into  normal  parenchyma 
cells.  When  larger  quantities  of  the  same  microbe  were  injected 
no  such  aggregation  of  leucocytes  around  them  occurred  in  the 
vessels  and  tissues  of  the  liver  and  multiplication  at  once  took 
place,  and  after  mural  implantation  of  the  microbes  had  taken 
place  perforation  of  the  vessel  wall  was  effected  by  means  of  ray- 
like projections  which  developed  from  the  microbes,  and  which 
were  seen  to   insinuate   themselves   between  the  cells.     If  the 


SURGICAL    RELATIONS    OF    MICRO-ORGANISMS.  85 

animal  survived  the  injection  for  a  few  days  the  rays  became 
narrower  and  the  granular  detritus  of  the  microbe  was  removed 
by  giant  cells.  In  studying  the  fate  of  the  same  microbes  in  the 
lung,  the  injections  were  made  either  into  a  vein,  the  trachea,  or 
directly  into  the  parenchyma.  The  microbes  surrounded  by 
leucocytes  were  seen  not  only  in  the  vessels  but  also  in  the 
alveoli.  Limitation  of  the  infection  and  the  final  destruction  of 
the  microbes  were  here  also  accomplished  by  the  leucocytes  and 
giant  cells.  Injection  of  larger  quantities  was  likewise  followed 
by  rapid  permeation  of  the  vessel  wall  by  the  microbes  and  their 
early  appearance  in  the  paravascular  tissues.  In  the  kidneys 
the  growth  of  the  microbe  was  more  rapid  than  in  the  liver 
and  lung,  the  rays  and  filiform  projections  formed  earlier  and 
developed  to  an  unusual  extent.  The  accumulation  of  leuco- 
cytes, on  the  other  hand,  was  retarded  and  less  marked,  so  that 
the  microbes  were  only  surrounded  by  them  after  the  thread-like 
projections  had  formed.  The  leucocytes  containing  spores  were 
not  only  found  in  the  interstitial  tissue,  but  also  in  the  tubuli 
uriniferi.  The  same  microbes  injected  into  the  anterior  cham- 
ber of  the  eye  produced  upon  the  iris  a  thin  layer  of  fibrin, 
in  which  the  leucocytes  gathered  around  the  microbes  in  the 
form  of  minute  nodules  and  the  microbes  were  soon  lost  in  their 
interior.  Only  a  slight  increase  of  growth  was  observed  in  this 
localit}'.  The  fixed  cells  of  the  iris  take  no  part  in  the  formation 
of  the  nodules  and  the  work  of  destruction  of  the  microbes  is 
accomplished  exclusively  by  the  leucocytes.  Culture  experi- 
ments with  small  particles  of  organs  containing  the  microbe 
showed  that  their  power  to  infect  is  sometimes  lost  after  24 
hours  and  always  after  8  to  14  days.  The  retardation  and  arrest 
of  germ  growth  by  the  leucocytes  and  giant  cells  are  first  effected 
mechanically,  but  to  a  greater  extent  by  the  abstraction  of 
oxygen.  It  is  also  possible  that  the  diffusion  of  the  ptomaines 
of  the  microbes  is  also  limited  by  the  grouping  of  cells  around 
centres  of  infection.  He  does  not  believe  that  the  leucocytes 
digest  the  microbes,  as  was  claimed  by  Metschnikoff  Fibrin 
production  could  be  detected  by  Weigert's  method  around  the 
periphery  of  the  nodules.     Experiments  with  aspergillus  fumi- 
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gatus  yielded  the  same  results.  From  his  own  work  Ribbert  has 
come  to  the  conclusion  that  retardation  of  germ  growth  by  leuco- 
cytes in  infections  with  schizomycetes  is  an  established  fact  in 
pathology.  The  retarding  influence  of  the  organism  to  germ 
growth  differs  according  to  the  kind  of  germs,  as  the  germs  by 
the  production  of  noxious  substances  affect  the  envelopes  of 
cells,  and  most  of  the  pathogenic  microbes  assimilate  nutritive 
material  from  adjacent  tissues  more  readily  than  ordinary  mould. 

Microbes  which  diffuse  themselves  rapidly  and  which  do  not 
form  colonies  cannot  become  encapsulated  by  leucocytes.  By 
counting  the  blood  corpuscles,  it  was  found  that  after  injections 
of  small  doses  of  aspergillus  fluorescens  ten  times  more  leuco- 
cytes were  found  than  in  normal  blood.  Ehrlich's  method  of 
staining  proved  that  the  leucocytes  which  surrounded  the  spores 
as  well  as  the  new  corpuscles  in  the  blood  were  polynuclear  and 
represented  the  pyelogenous  leucocytes.  In  animals  which  re- 
covered after  infection  re-inoculation  was  followed  by  more 
prompt  encapsulation  of  the  spores  by  the  leucocytes. 

Metschnikoff  ("Ueber  den  Kampf  der  Zellen  gegen  Erysipel 
Kokken,"  Virchow's  Archiv,  B.  loi,  p.  209),  who  was  the  first  to 
describe  the  struggle  of  the  cells  of  the  organism  against  invad- 
ing microbes,  gives  the  name  of  phagocytes  to  the  cells  which 
possess  the  property  of  absorbing  and  digesting  microbes.  He 
made  his  researches  on  the  daphnia,  which  are  found  invaded  by 
a  parasite  of  the  higher  animals.  The  spores  of  this  parasite 
penetrate  with  the  food  into  the  intestine,  from  which  they  escape 
into  the  cavity  of  the  body  of  the  daphnia.  As  soon  as  they 
have  done  so,  a  struggle  com.mences  between  them  and  the 
white  corpuscles,  which,  isolated  or  in  groups,  absorb  the  spore 
and  destroy  and  transform  it  into  shapeless  granules.  The 
daphnia  is  thus  saved.  When  the  victory  is  not  accomplished 
the  spores  are  not  arrested  and  destroyed  by  the  leucocytes,  and 
they  invade  the  tissues  of  the  animal  and  kill  it.  Metschnikoff 
affirms  that  the  same  struggle  takes  place  in  the  higher  verte- 
brates and  in  man  between  the  microbes  and  the  cell  elements, 
but  in  these  the  process  is  more  complicated,  as  there  are  two 
kinds  of  phagocytes.    The  leucocytes  he  calls  "  microphagi,''  and 
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to  the  permanent  tissue  cells  that  are  capable  of  absorbing  minute 
solid  bodies,  and  are  provided  only  with  one  large"  nucleus,  such 
as  the  connective  tissue  cells,  epithelial  cells  of  the  pulmonary 
alveoli,  he  applies  the  term  "macrophagi."  In  infectious  dis- 
eases, in  which  the  phagocytes  do  not  protect  the  system  from 
progressive  and  rapid  infection,  death  is  inevitable.  In  anthrax 
the  microphagi  are  powerless  to  absorb  the  bacteridia.  The 
case  is  different,  however,  when,  instead  of  a  strong  virus,  an 
attenuated  culture  is  employed.  Metschnikoff  employed  in  his 
experiments  a  watery  solution  of  vesuvin,  which  does  not  color 
living  microorganisms,  but  stains  dead  ones  brown.  In  this 
way  he  saw  most  of  the  rod-shaped  microorganisms,  encased 
in  the  protoplasm  of  the  microphagi,  assume  a  brown  color, 
whereas  the  cells  remained  unstained  and  in  a  living  state. 

Hess  ("Weitere  Untersuchungen  zur  Phagocytenlehre,"  Vir- 
chow's  Archiv,  B.  ex.  p.  313)  has  examined  the  influence  exerted 
by  leucocytes  in  retarding  the  pathogenic  action  of  the  staphy- 
lococcus pyogenes  aureus.  He  injected  a  minute  quantity  of 
a  pure  culture  of  this  microbe  into  the  substance  of  the  cornea 
in  rabbits.  The  eyes  were  extirpated,  hardened,  and  examined 
microscopically  24  hours  to  8  days  after  inoculation.  During 
the  first  24  hours  the  cocci  multiplied  very  rapidly  at  the  point 
of  infection;  36  hours  after  inoculation  leucocytes  were  seen 
enclosing  the  infected  area,  and  all  of  them  contained  microbes. 
As  the  suppurative  process  advanced  the  intra-cellular  cocci 
increased  in  number.  Gradually  the  cocci  disappeared  in  the 
cells,  and  after  the  sixth  day  often  none  could  be  found.  The 
free  cocci  in  the  tissues  formed  a  very  narrow  zone  around  the 
margins  of  the  ulcer,  while  the  microbe- carrying  leucocytes 
were  found  in  the  tissues  at  a  greater  distance.  In  two  cases 
which  terminated  fatally,  an  extensive  hypopyum  formed  and 
no  phagocytosis  had  occurred,  although  many  leucocytes  were 
present.  In  one  experiment  on  a  cat,  the  ulcer  resulting  from 
the  inoculation  was  very  small,  and  in  this  instance  phagocytosis 
was  more  marked  than  in  the  rabbits.  In  the  destruction  of 
the  cocci  in  the  ulcer,  the  cells  springing  from  the  conjunctival 
sac  played  also  an  important  part,  and  the  secretions  from  the 
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conjunctiva  contained  soon  after  the  inoculation  many  cells  with 
microbes  in  their  protoplasm.  Warm  fomentations  at  first 
appeared  to  favor  the  increase  of  microbes,  but  later,  by  stimu- 
lating the  action  of  the  phagocytes,  they  retarded  it. 

Christmas-Dircking-Holmfeld  ("Ueber  Immunitiit  und  Phago- 
cytosis," Fortschritte  der  Medicin,  No.  13,  1887)  repeated  the 
experiments  of  Metschnikoff,  and  claimed  that  in  animals 
immune  to  anthrax,  or  rendered  artificially  immune,  the  bacillus 
when  introduced  into  the  tissues  is  devoured  by  the  leuco- 
cytes. He  experimented  with  a  very  virulent  culture  and 
cultures  attenuated  by  age,  or  by  Koch's  method  of  attenuation. 
These  experiments  were  made  on  mice,  rabbits,  and  young  and 
old  rats.  He  soon  found  out  that  the  results  were  greatly 
modified  by  the  degree  of  susceptibility  of  the  animal  to  the 
anthrax  bacillus.  In  animals  very  susceptible  to  the  disease,  as 
in  mice  and  rabbits,  the  inoculation  of  a  very  active  culture  pro- 
duced little  or  no  inflammatory  reaction  at  the  point  of  inocula- 
tion. In  animals  with  a  greater  degree  of  immunity,  as  young 
rats,  the  injection  produced  suppuration  at  the  point  of  inocula- 
tion, which  assumed  the  character  of  an  abscess,  as  the  suscepti- 
bility was  diminished  as  in  old  rats.  The  injection  of  a  mitigated 
culture  produced  suppuration  even  in  rabbits.  The  intensity  of 
the  inflammatory  reaction  following  the  inoculation  with  the 
bacilli  of  anthrax  stood  in  an  inverse  ratio  to  the  degree  of  the 
susceptibility  of  the  infected  animal.  The  bacilli  were  never 
found  in  the  interior  of  the  pus  corpuscles,  and  it  followed  as  a 
natural  conclusion  that  death  and  disintegration  were  effected 
by  the  pus  serum.  That  the  pus  corpuscles  did  not  destroy  the 
bacilli  was  also  proved  by  another  experiment.  A  pure  culture 
of  anthrax  bacilli  was  put  in  hermetically  sealed  glass-tubes 
containing  pus,  which  when  kept  at  the  temperature  of  the 
body  killed  the  bacilli  in  from  two  to  three  days.  Metschni- 
koff  asserts  that  the  latter  observation  does  not  prove  that  the 
pus  corpuscles  did  not  act  the  part  of  phagocytes,  as  under  the 
conditions  described  they  might  have  retained  the  properties 
of  such. 

Wehr  ("Ueber  den  Untergang  des  Staphylococcus  pyogenes 
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aureus  in  den  durch  ihn  hervor-gerufenen  Entziindungs-pro- 
cessen  in  der  Lunge,"  Dissertation,  Bonn,  1887)  injected  pure 
cultures  of  the  staphylococcus  pyogenes  aureus  into  the  trachea 
of  rabbits  and  favored  the  descent  of  microbes  into  the  finer 
divisions  of  the  bronchial  tubes  by  standing  the  animals  for 
some  time  upon  the  hind  legs.  Soon  after  the  injection  he 
found  cocci  not  only  in  the  interior  of  leucocytes  which  had 
grouped  around  the  seat  of  injection,  but  also  in  the  interior  of 
epithelial  cells.  Reassigns  to  epithelial  cells  phagocytic  action. 
During  the  first  week  after  injection  he  found  cocci  without 
exception  in  the  epithelial  cells.  In  none  of  his  experiments 
could  the  microbes  be  found  in  the  blood  or  in  any  of  the 
internal  organs. 

Lubarsch  ("Ueber  Abschwiichung  der  Milzbrand-bacillen  im 
Froschkorper,"  Fortschritte  der  Medicin,  No.  4,  1888),  in  his 
experiments  on  frogs  with  the  anthrax  bacillus,  infected  the 
animals  by  inserting  into  the  lymph  sac  portions  of  the  internal 
organs  of  animals  which  had  died  of  anthrax.  His  observations 
led  him  to  the  conclusion  that  the  phagocytes  in  reality  do 
devour  the  microbes,  and  that  disintegration  of  the  intra-cellular 
microbes  is  an  active  process  on  the  part  of  the  cells. 

2.  Elimination  of  Microbes  through  the  Kidneys  and  other  Organs. 

The  rapidity  with  which  some  microbes  disappear  from 
the  blood  is  very  remarkable ;  it  is  in  many  cases  a  matter 
of  minutes,  certainly  of  an  hour  or  two,  and  this  disappearance 
from  the  blood  must  be  due  to  an  active  process  on  the  part  of  the 
constituents  of  the  blood  on  them.  Mere  unsuitability  of  soil 
is  not  sufficient  to  account  for  the  rapidity  of  the  phenomenon. 
That  they  are  eliminated  through  the  kidneys  is  shown  by 
various  observations,  and  this  is  an  important  point  to  remember, 
as  probably  explaining  certain  cases  of  pyelitis  occurring  in 
patients  who  have  never  had  any  instrument  passed,  and  in  whom 
urethra  and  bladder  are  perfectly  normal.  The  salivary  glands 
more  especially  the  parotid,  occasionally  take  part  in  the  excre- 
tion of  pus  microbes,  thus  offering   an   explanation  of  the  not 
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infrequent  occurrence  of  abscesses  in  the  parotid  gland  after 
suppurations  elsewhere. 

Rosenstein  ("  Vorkommen  der  Tuberkel-Bacillen  im  Harn," 
Centralblatt  f.  d.  med.  Wisse?2sch.,  1883,  No.  5)  and  Babes  [Fort- 
schritte  der  Medicin,  B.  i.  p.  4)  found  bacilli  in  the  urine  in 
patients  suffering  from  tuberculosis  of  the  genito-urinary  tract. 

Fardel  ("  Les  bacilles  dans  la  tuberculose  miliaire.  Tuber- 
culose  glomerulaire  du  rein,"  Archiv  de  Physiologie,  1886)  men- 
tioned the  condition  of  the  kidneys  in  cases  of  miliary  tubercu- 
losis as  an  evidence  that  the  bacilli  are  diffused  through  the 
bloodvessels.  He  found  in  a  thrombosed  capillary  vessel  in  a 
glomerulas,  in  which  no  inflammatory  changes  had  as  yet  oc- 
curred, numerous  bacilli.  They  were  also  found  in  the  epithelial 
cells  of  a  convoluted  capillary  vessel  The  author  was  also  able 
to  demonstrate  that  the  deposits  in  the  kidney  occurred  around 
the  capillary  vessels  in  the  glomeruli,  often  including  the  latter 
completely.  He  believes  that  the  bacilli  migrate  from  the 
glomeruli  into  the  surrounding  tissue,  when  they  give  rise  to 
miliary  nodules.  In  cases  of  tuberculosis  of  the  kidneys  the 
number  and  arrangement  of  the  bacilli,  as  they  are  found  in  the 
urine,  are  characteristic  of  the  disease. 

Monpurgo  (Schmidt's  jfahrbucher,  B.  ccxii.  p.  128)  found  in 
the  urine  of  a  woman  suffering  from  renal  tuberculosis  numerous 
bacilli  arranged  in  groups  resembling  the  letter  "  S,"  an  appear- 
ance which  is  only  observed  in  pure  cultures.  Koch  described 
this  bacteriological  condition  in  a  case  of  miliary  tuberculosis. 
For  such  a  culture  to  form  in  the  genito-urinary  apparatus,  it  is 
necessary  that  the  bacilli  should  be  'located  in  a  place  where 
they  are  not  washed  away  by  the  urine,  and  where  they  find  a 
favorable  soil  for  their  growth,  conditions  which  are  only  fur- 
nished in  the  kidney, 

Neumann  ("  Ueber  die  diagnostische  Bedeutung  der  Bakte- 
riologischen  Untersuchungen  bei  inneren  Krankheiten,  ^(?r/.  klin. 
Wocheiischrift,  Nos.  7,  8,  9,  1888)  found  the  specific  microbes  in 
the  urine  in  cases  of  typlius,  septicaemia,  and  pyaemia.  In  a  case 
of  acute  endocarditis  and  acute  osteomyelitis,  he  cultivated  from 
the   urine   the   staphylococcus   pyogenes   aureus.     He   believes 
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that  the  microorganisms  which  circulate  in  the  blood  localize 
in  the  capillary  vessels  of  the  kidney,  where  they  often  cause 
minute,  multiple  lesions  without  implication  of  the  entire  paren- 
chyma of  the  organ.  Through  the  altered  tissues  some  of  the 
microbes  enter  the  tubuli  uriniferi  and  are  eliminated  with  the 
urine. 

Philipowicz  ("  Ueber  das  Auftreten  pathogener  Microcirgan- 
ismen  im  Harne,"  Wiener  med.  Blatter,  1885,  No.  22)  found  the 
bacillus  of  tuberculosis  not  only  in  three  cases  of  tubercular 
pyelo-nephritis,  but  also  in  cases  of  acute  miliary  tuberculosis. 
If  the  organisms  were  not  present  in  sufficient  number  for 
detection  by  the  microscope,  their  presence  in  the  urine  could 
be  proved  by  the  injection  of  the  urine  into  the  peritoneal 
cavity  of  guinea-pigs.  He  also  found  bacilli  in  the  urine  in 
cases  of  glanders.  In  mice  which  had  died  of  anthrax,  the 
urine  contained  the  bacilli  in  large  numbers.  In  patients  who 
had  succumbed  to  ulcerative  endocarditis,  pus  microbes  were 
also  found  in  the  urine. 

Schweiger  ("  Ueber  das  Durchgehen  von  Bacillen  durch  die 
Nieren,"  Virchow's  Archiv,  B.  c.  Heft  2)  has  shown  conclu- 
sively by  his  careful  clinical  observations  that  the  urine  from 
scarlatinal  patients  is  contagious ;  for  varicella,  typhus  recur- 
rens,  and  malaria  the  same  holds  true.  In  typhus  Gafifky  has 
found  bacilli  in  the  vessels  of  the  kidneys.  As  in  most  infective 
diseases  the  kidneys  show  textural  changes,  it  was  natural  to 
conclude  that  the  renal  lesions  were  caused  by  microbes  on 
their  way  out  of  the  body.  Schweiger  looks  upon  all  kidney 
lesions  found  in  the  course  of  infective  diseases  as  of  bacillary 
origin.  To  prove  that  microbes  pass  through  the  kidneys,  he 
cultivated  a  bacillus  which  Reimann  had  discovered  in  the  pus 
of  ozaena.  This  bacillus  is  stained  an  intense  green  color  in  a 
culture  of  gelatine  and  agar  after  twenty-four  hours.  The  cul- 
tures of  this  green  bacillus  were  suspended  in  a  sterilized  physio- 
logical solution  of  salt,  and  injected  directly  into  the  circulation. 
The  experiments  were  made  on  a  dog,  cat,  and  rabbit.  The 
bacillus  did  not  pass  directly  through  the  kidneys,  but  a  certain 
length  of  time  intervened  between  the  injection  and  its  appear- 
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ance  in  the  urine,  as  though  somewhere  an  obstacle  to  its  free 
passage  had  been  met  with.  At  first  only  isolated  bacilli  were 
found  in  the  urine,  but  later  in  large  numbers.  In  one  instance 
he  extirpated  one  kidney,  and  two  days  later,  during  the  first 
stage  of  compensatory  hypertrophy  of  the  remaining  organ,  he 
injected  a  culture  directly  into  the  carotid  artery.  The  animal 
died  suddenly  two  and  a  half  hours  after  the  injection  in  an  attack 
of  convulsions.  Under  strict  antiseptic  precautions  the  urine 
was  removed  from  the  bladder,  and  with  it  a  culture  of  agar-agar 
was  inoculated.  The  next  day  the  culture  showed  a  beautiful 
growth  of  the  same  bacillus.  The  author  believes  that  the 
kidney,  the  seat  of  increased  vascular  pressure,  furnished  a 
favorable  condition  for  the  rapid  passage  of  the  microbe.  He 
found  the  microbes  most  frequently  in  the  glomeruli,  and  in  the 
space  between  these  and  Bowman's  capsule ;  and  again,  quite 
abundant  in  the  bloodvessels  and  in  the  lumen  of  the  first  por- 
tion of  the  convoluted  tubuli  uriniferi,  and  only  rarely  in  the 
perivascular  connectiv^e  tissue.  Only  once  a  bacillus  was  found 
between  two  epithelial  cells  of  the  convoluted  tubules.  In  the 
cells  themselves  no  bacilli  were  found.  Upon  these  observations 
he  bases  his  advice  to  favor  elimination  of  microbes  through  the 
kidneys  in  all  infective  processes  b}^  administering  large  quan- 
tities of  water,  and  even  diuretics. 

Escherich  ("  Bacteriologische  Untersuchungen  iiber  Frauen- 
milch,"  Fortschritte  der  Medicin,  B.  iii.  p.  231)  examined  the  milk 
for  bacteria  in  patients  suffering  from  puerperal  infection,  and, 
without  exception,  found  that  it  contained  the  staphylococcus 
pyogenes  aureus  or  albus.  After  having  satisfied  himself  by 
the  examination  of  twenty-five  healthy  cases  that  normal  milk 
contained  no  microorganisms,  he  examined  the  milk  of  such 
patients  whose  bodily  temperature  was  increased  by  puerperal 
processes,  or  lactation,  who,  in  fact,  presented  evidences  of 
septic  conditions,  and  here  he  found  regularly  micrococci 
present  in  the  milk,  principally  the  staphylococcus  aureus  and 
albus.  In  puerperal  women,  who  had  fever  from  other  causes, 
such  as  pulmonary  tuberculosis,  otitis  media,  etc.,  no  micro- 
organisms   were    found    in    the   milk.       He    believes    that    the 
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microbes  are  introduced  into  the  milk  through  the  blood,  which 
they  enter  in  puerperal  septicaemia,  through  wounds  or  abra- 
sions of  the  genital  tract. 

Bumm  ("  Zur  Aetiologie  der  puerperalen  Mastitis,"  Archiv  f. 
Gyndkologie,  B.  xxiv.  p.  262)  cultivated  from  a  case  of  puerperal 
mastitis  a  diplococcus  which  resembled  the  gonococcus  very 
much.  He  injected  the  culture  under  his  own  skin,  and  pro- 
duced an  abscess. 

Bollinger  ("  Ueber  Tuberkelbacillen  im  Euter  einer  tuberku- 
losen  Kuh  und  liber  die  Virulenz  des  Secretes  einer  derartig 
erkrankten  Milchdriise."  Bayr.  Aerzstl.  Intelligenzblatt,  1883, 
No.  16)  found  tubercle  bacilli  in  the  parenchyma  of  the  udder, 
as  well  as  in  the  secretion  in  the  milk  ducts  in  a  cow  suffering 
from  tuberculosis,  which,  on  being  inoculated  in  guinea-pigs, 
produced  typical  tuberculosis. 

Ribbert  found,  twenty-four  hours  after  injecting  osteomyelitic 
cocci  directly  into  tlie  circulation  of  animals  the  microbes  in 
all  of  the  internal  organs  ;  later,  only  in  the  kidney.  Liibbert 
found  the  staphylococci  in  osteomyelitis  frequently  in  the  urine. 
Lebenoff  saw  the  streptococcus  of  erysipelas  in  the  skin  and 
umbilical  cord  of  a  child  born  eight  days  after  its  mother  had 
recovered  from  an  attack  of  erysipelas. 

Clinical  observation  as  well  as  experimental  research  has 
shown  that  in  all  localized  infective  processes  the  leucocytes  act 
as  an  advance-guard  in  protecting  the  tissues  against  the  ingress 
of  the  microbes  by  mechanically  obstructing  the  way;  later,  the 
active  granulation  tissue  performs  the  same  function.  As  inclu- 
sion of  the  microbe  in  the  cell  protoplasm  may  have  a  great 
deal  to  do  with  the  destruction  of  the  microbes,  it  is  correct  to 
speak  figuratively  of  a  struggle  of  cells  against  microbes. 
When  the  microbes  have  become  disseminated  throughout  the 
organism  by  the  circulating  blood,  they  are  also  brought  to  the 
excretory  organs  through  which  many  of  them  are  eliminated 
without  having  lost  their  virulence  during  their  passage  through 
the  body. 
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VI.  Antagonism  among  Microorganisms, 

One  of  the  most  recent  achievements  in  bacteriology  is  the 
discovery  of  the  antagonism  which  exists  among  certain  patho- 
genic microorganisms.  That  such  antagonism  exists  has  been 
demonstrated  by  cultivation,  and  inoculation  experiments. 

Pawlowsky  (Virchow's  Archiv,  B.  io8)  has  furnished  strong 
experimental  evidence  of  the  antagonism  which  exists  between 
thepneumococcus  of  Friedliinder  and  the  bacillus  of  anthrax;  as 
in  eight  rabbits  infected  with  a  fatal  dose  of  anthrax,  all  of  the 
animals  were  saved  by  a  subsequent  injection  of  a  pure  culture 
of  the  pneumococcus.  The  same  author  also  ascertained  that 
the  micrococcus  prodigiosus  is  also  antagonistic  to  the  coccus 
of  erysipelas.  Tlius,  ten  rabbits  were  first  inoculated  with 
anthrax  bacilli,  and  then  cultivations  of  the  micrococcus  pro- 
digiosus were  injected  subcutaneously  into  each  animal  on  two 
occasions,  two  and  twenty-four  hours  after  injection  ;  of  these 
ten  animals,  eight  recovered.  He  also  found  that  subcutaneous 
injection  of  anthrax  bacilli,  and  cultivations  of  pneumonococci 
were  fatal  to  rabbits;  and  that  subcutaneous  injection  of  culti- 
vations of  anthrax  bacilli  and  staphylococcus  pyogenes  aureus 
was  not  followed  by  the  death  of  the  animal ;  four  rabbits  treated 
with  a  culture  of  the  staphylococcus  aureus  recovered;  of  seven 
anthracic  rabbits  treated  by  subcutaneous  injection  of  a  culture 
of  streptococcus  erysipelatosus,  two  died. 

Emmerich  {Fortschritte  der Medicin,  B.  v.,  1887)  has  also  studied 
experimentally  the  antagonism  among  pathogenic  microbes  in 
the  living  organism.  His  experimeats  on  rabbits  have  shown  the 
value  of  the  erysipelas  cocci  as  a  protective  and  curative  agent 
in  anthrax  in  these  animals.  In  one  series  of  experiments  the 
rabbits  were  first  inoculated  with  a  large  quantity  of  a  reliable 
culture  of  the  streptococcus  of  erysipelas,  and  then,  two  to  four- 
teen days  later,  the  animals  were  again  inoculated  with  a  purC; 
culture  of  the  bacillus  of  anthrax.  Of  fifteen  animals  treated 
in  this  way,  seven  recovered,  while  all  the  control  animals 
infected  with  anthrax,  but  not  protected  by  the  microbe  of' 
erysipelas,  died ;  of  the  seven  animals  which  died  after  inocula- 


SURGICAL    RELATIONS    OF    MICRO-ORGANISMS.  95 

tion  of  both  microbes,  some  succumbed  to  the  anthrax  bacillus, 
and  some  to  the  microbe  of  erysipelas.  Thereapeutic  inocula- 
tions with  cultures  of  the  streptococcus  erysipelatosus  in  animals 
suffering  from  anthrax  were  not  as  successful.  In  later  experi- 
ments made  in  the  same  direction  in  conjunction  with  Mattel,  it 
was  ascertained  that  when  the  cocci  of  erysipelas  were  injected 
both  into  the  circulation  and  the  subcutaneous  tissues  of  rabbits 
twenty-four  hours  before  the  infection  with  anthrax,  the  bacilli, 
even  when  administered  in  large  quantities,  were  destroyed  in 
from  twelve  to  seventeen  hours,  and  could  no  longer  be  found 
either  at  the  seat  of  infection  or  in  the  blood  and  internal 
organs,  whether  by  microscopical  examination,  or  by  cultivation 
experiments. 

Neumann  ("  Ueber  den  Einfluss  des  Erysipelas  auf  den  Verlauf 
der  constitutionellen  Syphilis,"  Allg.  Wiener  med.  Zeitung,  1888, 
No.  4)  communicates  two  observations  of  his  own  in  which 
erysipelas  exerted  a  decided  beneficial  effect  on  syphilis. 

The  first  patient  was  a  woman,  fifty-six  years  old,  who  within 
two  and  a  half  months  passed  through  three  attacks  of  facial 
erysipelas,  during  which  the  cutaneous  gummata  in  that  part  of 
the  face  affected  with  erysipelas  disappeared  completely.  The 
second  case  was  a  man,  twenty-six  years  old,  who  contracted  a 
hard  chancre  six  weeks  before  he  was  attacked  by  facial  erysip- 
elas. During  the  acute  attack  the  primary  sore  improved  and 
the  secondary  symptoms  did  not  appear  until  seventy-three  days 
after  the  infection,  and  then  in  only  a  mild  form,  so  that  the 
erysipelas  had  the  effect  of  postponing  the  secondary  symptoms. 

The  experimental  work  of  Watson  Cheyne  (London  Medical 
Record,  1887)  on  the  antagonistic  action  of  the  streptococcus 
er>'sipelatosus  upon  the  bacillus  of  anthrax  is  of  the  greatest 
practical  and  scientific  importance.  He  experimented  on  rabbits: 
(a)  by  inoculating  them  with  the  microbes  of  erysipelas,  and  two 
to  fourteen  days  later  with  anthrax ;  {b)  by  simultaneous  intra- 
venous, or  subcutaneous  inoculation  of  both  ;  [c)  by  inoculating 
the  virus  of  erysipelas,  after  anthrax  had  been  artificially  pro- 
duced. Of  the  first  series  of  fifteen  animals,  seven  recovered, 
while  all  the  control    animals  died.     Of  the    second    series  of 
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sixteen  animals,  only  two  recovered.  In  these  sets  of  experi- 
ments, by  the  injection  of  a  half  million  of  anthrax  bacilli,  all 
the  control  animals  died,  whilst  all  those  that  received  intra- 
venous injection  of  a  pure  culture  of  the  microbes  of  erysipelas, 
though  they  were  very  ill,  recovered. 

Schwimmer  ("Ueber  den  Heilwerth  des  Erysipels  bei  ver- 
schiedenen  ]^ra.nkheitsformen,"  Wiener 7/ied.Presse,  1888,  Nos.  14, 
15,  16)  has  studied  with  special  care  the  antagonistic  properties 
of  the  streptococcus  of  erysipelas  in  different  infectious  diseases. 
In  syphilis,  the  lesions  occurring  in  the  erysipelatous  area  healed 
more  promptly.  In  a  case  of  obstinate  orchitis  and  epididy- 
mitis, on  both  sides,  absorption  took  place  during  an  attack  of 
facial  erysipelas;  no  material  improvement  was  observed  except 
that  in  one  case  an  ulcer  healed  more  rapidly.  The  author  saw 
tubercular  glands  of  the  neck  disappear  during  attacks  of  erysip- 
elas of  the  face  and  neck. 

Garre  ("  Ueber  Antagonisten  unter  den  Backterien,"  Correspond- 
enzblatt  f.  Sclnveiset'aerzte,  B.  x.)  has  studied  the  antagonists 
among  bacteria  on  culture  soils.  He  has  made  many  careful 
experiments  to  determine  the  growth  of  a  culture  of  germs  on 
different  nutrient  media  by  removal  of  the  entire  culture  with  a 
minute  spade,  and  inoculation  of  the  same  soil  with  another 
microbe.  From  the  results  thus  far  obtained,  he  has  ascertained 
that  some  microbes  affect  the  soil  favorably  for  the  growth  of 
other  varieties,  while  others  render  it  sterile.  For  example,  a 
culture  medium  impregnated  with  the  ptomaines  of  the  bacillus 
fluorescens  putridus  remains  perfectly  sterile  when  inoculated 
with  pus  microbes.  These  investigations  have  an  important 
practical  bearing,  as  future  research  may  not  only  show  the  way 
to  secure  immunity  from  infection  by  pathogenic  microbes  by 
prophylactic  inoculations  with  harmless  microbes,  but  may  like- 
wise establish  a  system  of  rational  treatment  by  inoculations  of 
cultures  of  antagonistic  bacteria  for  therapeutic  purposes. 
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VII.   Inflammation. 

Our  ideas  of  the  nature  of  inflammation  have  been  materially 
changed  by  the  knowledge  we  have  obtained  from  bacteriological 
investigations  which  have  been  made  during  the  last  fifteen  years. 
Inflammation  is  no  longer  viewed  as  a  disease.  Many  hereto- 
fore obscure  inflammatory  lesions  are  now  known  to  have  been 
caused  by  definite,  specific  microbes.  Modern  pathology  has 
established  the  fact  that  the  condition  called  inflammation  is  a 
restorative  process,  which  has  for  its  object  the  repair  of  injured 
tissues,  or  the  neutralization  or  removal  of  the  primary  microbic 
cause.  From  a  scientific  and  practical  standpoint,  all  inflamma- 
tory affections  can  be  divided  into  two  classes:  i.  Simple,  or 
plastic  inflammation.     2.  Infective,  or  destructive  inflammation. 

I .   Simple,  or  Plastic^  Inflainmation. 

A  simple,  or  plastic,  inflammation  is  a  regenerative  process, 
induced  by  a  trauma,  or  disease,  in  which  the  tissues  are  in  an 
aseptic  condition,  and  the  products  of  tissue  proliferation  are 
transformed  into  normal  permanent  tissue.  During  the  first 
stage  of  inflammation  the  tissues  are  weakened,  so  that  they 
cannot  resist  in  any  way  the  entrance  of  pathogenic  microorgan- 
isms, should  any  reach  the  tissues  by  direct  contact,  or  through 
the  circulation.  In  the  second  stage,  the  weak  tissue  has  become 
removed,  and  its  place  is  occupied  by  vigorous  granulation  tissues, 
which  possess  great  power  in  resisting  the  attack  of  microbes. 
In  the  third  stage,  the  granulation  tissue  is  becoming  converted 
into  mature  active  tissue.  Prolonged  vascular  engorgement  and 
the  first  stage  of  inflammation  frequently  furnish  the  conditions 
which  determine  transformation  of  a  simple  into  a  septic  inflam- 
mation. This  is  frequently  observed  in  cases  of  acute  intestinal 
obstruction,  in  which  the  vascular  engorgement  and  incipient 
inflammation  of  the  intestinal  tunics  so  alter  the  tissues  of  the 
bowel  that  pathogenic  microbes  pass  from  the  intestinal  canal 
into  the  peritoneal  cavity,  where  they  set  up  a  septic  inflamma- 
tion. As  long  as  no  septic  infection  takes  place  the  new 
embryonal  cells  undergo  transformation  into  tissues  which  cor- 
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respond  to  the  anatomical  seat  of  the  lesion.  As  no  toxic 
ptomaines  are  formed  in  simple  inflammation,  sepsis  and  febrile 
disturbances  are  either  absent  entirely  or,  when  present  in  a 
slight  degree,  are  caused  by  the  absorption  from  the  tissues  of 
the  products  of  tissue  wear,  or  the  introduction  of  fibrin  ferments 
derived  from  extravasated  blood.  It  is  only  a  matter  of  time 
until  the  process  still  known  as  simple  inflammation  will  be  no 
longer  considered  and  classified  with  inflammatory  processes, 
but  will  be  assigned  a  separate  place  in  pathology,  as  it  resembles 
in  every  respect  the  physiological  processes  as  we  observe  them- 
during  the  growth  and  regeneration  of  the  body. 

2.  Infective  Inflammation. 

The  characteristic  features  of  this  form  of  inflammation  are, 
that  it  is  caused  by  the  presence  of  specific  microbes,  and  that 
the  products  of  the  inflammatory  process  do  not  undergo  trans- 
formation into  tissue  of  a  higher  type. 

Thoma  ("  Ueber  die  Entziindung,"  Bed.  klin.  Wochenschrift, 
Nos.  6,  7)  regards  suppuration  as  a  qualitative  alteration  of 
inflammation.  He  defines  it  as  an  exudation  plus  fermentation, 
in  which  the  latter  is  not  essentially  caused  by  microdrganisms, 
as  it  may  also  be  caused  by  the  tissues,  as  they  also  are  known 
to  possess  zymotic  properties.  Caseation  is  also  looked  upon 
as  the  result  of  fermentation,  but  not  in  the  sense  described  by 
Weigert,  but  more  allied  to  digestive  and  putrefactive  processes. 

The  new  tissue  is  destroyed  either  rapidly  or  slowly,  by  the 
action  of  the  ptomaines  ;  the  cells  undergo  retrograde  metamor- 
phosis, and  are  absorbed  after  the  primary  cause  has  ceased  to 
act,  or  they  are  so  rapidly  destroyed  that  their  interstitial  re- 
moval is  no  longer  possible  and  the  product  of  the  inflammation 
is  removed  spontaneously,  or  by  the  intervention  of  art,  or, 
finally,  life  is  destroyed,  either  by  disturbances  due  to  mechanical 
causes  or  by  ptomaine  intoxication.  The  intensity  of  the  inflam- 
mation depends  as  well  upon  the  nature  of  the  microbes  as  their 
quantity.  The  microbes  of  suppuration,  gonorrhoea,  and  ery- 
sipelas, always  cause  an  acute  inflammation,  while  tubercular 
processes  and  allied   affections  are  noted   for  their  chronicity. 
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Glanders  and  actinomycosis  are  chronic  or  subacute  affections. 
In  the  same  organ,  the  primary  seat  of  the  inflammatory  process 
will  be  modified  by  the  kind  of  microbe  which  has  caused  the 
infection.  Thus,  in  suppurative  mastitis,  the  abscesses  which 
are  caused  by  the  staphylococci  always  begin  in  the  deeper  part 
of  the  organ,  and  spread  toward  the  surface,  while  in  infection 
with  streptococci  of  the  same  part,  the  inflammation  starts  from 
some  superficial  abrasion  and  first  attacks  the  skin,  whence  the 
process  extends  in  a  central  direction  to  the  deeper  portions  of 
the  gland,  where  suppuration  takes  place  (Cheyne).  This  dif- 
ference depends  on  the  manner  of  invasion  of  the  two  microbes. 
The  staphylococci  enter  the  organism  through  the  milk  ducts, 
and  act  from  their  interior,  whereas  the  streptococci,  like  the 
streptococcus  of  erysipelas,  enter  the  tissues  through  the  lym- 
phatic vessels,  and  their  pathogenic  action  i§  primarily  observed 
at  the  surface.  Bumm  excised  a  portion  of  the  wall  of  a  com- 
mencing abscess  of  the  breast,  and  was  able  to  demonstrate  the 
presence  of  staphylococci  in  the  interior  of  the  acini,  and  their 
penetration  thence  into  the  iiiteracinous  tissue.  The  phlegmon- 
ous inflammation  of  the  breast  caused  by  the  streptococci  takes 
place  along  the  course  of  the  lymphatics,  and  primarily  in- 
volves the  interacinous  connective  tissue. 

During  the  first  stage  of  microbic  inflammation,  the  increased 
afflux  of  blood  may  be  looked  upon  as  an  attempt  to  wash  away 
the  microbes.  The  increased  velocity  of  the  blood  current  is 
well  calculated  to  prevent  mural  implantation  of  the  microbes, 
and  to  detach  such  as  have  become  fastened  upon  the  vessel  wall. 
The  next  attempt  on  the  part  of  the  tissues  is  to  limit  infection 
by  the  production  of  granulation  tissue.  The  tissues  which  first 
come  in  contact  with  the  primary  cause  of  the  inflammation  are 
converted  into  embryonal  tissue,  which  forms  a  wall  of  protec- 
tion for  the  surrounding  tissues  around  the  primary  area  of  infec- 
tion. In  acute  suppuration  this  granulation  tissue  is  transformed 
into  pus,  and  the  process  extends  until  limitation  takes  place  by 
the  primary  cause  becoming  less  virulent,  when  the  abscess  wall, 
composed  of  living  granulation  tissue,  forms  a  boundary  line  to 
the  suppurative  process.     In  chronic  infective  processes,  as  tuber- 
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culosis  and  actinomycosis,  the  granulating  stage  remains  for  an 
indefinite  period  of  time,  and  in  the  former  affection,  under 
favorable  conditions,  retrograde  degenerative  changes  are  pre- 
vented, the  embryonal  cells  are  transformed  into  connective 
tissue,  and  a  spontaneous  cure  is  the  result.  During  the  third 
stage  the  microbes  have  either  been  removed  or,  at  least,  their 
pathogenic  properties  no  longer  exist,  and  a  process  of  repair  is 
initiated.  It  has  been  shown  experimentally  that  microbes  enter 
the  organism  most  rapidly  during  the  first  stage  of  inflammation, 
as  studied  in  tissues  the  seat  of  a  simple  inflammation  produced 
by  the  action  of  chemical  irritants,  and  subsequently  infected  by 
the  introduction  of  pathogenic  microbes.  It  has  been  found,  as 
regards  pus  microbes,  that  if  they  are  circulating  in  the  blood, 
the  induction  of  a  severe  inflammatory  action  does  not  lead  to 
their  localization  in  the  part,  while  if  the  inflammation  is  chronic, 
or  the  trauma  less  intense,  they  become  arrested  in  the  inflam- 
matory depot  and  set  up  suppuration.  Thus,  Rinne  concluded 
from  his  experiments  on  suppuration,  quoted  elsewhere,  that  a 
violent  inflammatory  action  did  not  produce  a  loais  minoris 
resistcntic2,  but  that  the  slightest  injury  caused  by  the  chemical 
products  of  the  bacteria  themselves  sufficiently  weakened  the 
part  to  enable  the  organisms  to  grow  in  it.  Acute  osteomyelitis 
and  local  tuberculosis  follow  not  severe,  but,  as  practical  experi- 
ence has  shown,  trifling  injuries.  In  phthisical  patients  a  severe 
wound  or  fracture  is  not  followed  by  local  tuberculosis,  but  slight 
injuries  determine  localization.  Chronic  infective  inflammations, 
as  tuberculosis,  syphilis,  and  actinomycosis,  often  lay  the  founda- 
tion for  acute  suppurative  inflammation,  as  the  foci  of  granula- 
tion tissue  determine  localization  of  floating  pus  microbes,  and 
the  embryonal  tissue  furnishes  the  most  favorable  local  condi- 
tions for  their  pathogenic  action.  Acute  septic  peritonitis  has 
been  made  the  subject  of  careful  experimentation  with  special 
reference  to  its  etiology. 

Pawlowsky  ("Beitrage  zur  Aetiologie  und  Entstehungsweise 
der  akuten  Peritonitis,"  Centi'alhlatt  f.  Chirurgie,  1887,  No.  48) 
made  10  series,  with  loi  experiments.  The  chemical  irritants, 
or  cultures,  were   introduced   through    the    canula  of  a   small 
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trocar  under  strict  antiseptic  precautions,  and  the  small  wound 
carefully  closed  with  iodoform  collodium.  The  first  series  con- 
sisted of  experiments  with  croton  oil  on  three  dogs  and  nine 
rabbits.  The  amount  of  croton  oil  injected  varied  from  six  drops 
to  one-tenth  of  a  drop.  The  smallest  doses  produced  no  symp- 
toms. Large  doses  produced  a  severe,  acute  hemorrhagic  peri- 
tonitis, the  intensity  of  which  was  proportionate  to  the  amount 
of  the  irritant  injected.  The  peritoneal  effusion,  under  the 
microscope,  was  seen  to  contain  red  and  white  blood-corpuscles. 
Inoculations  of  different  nutrient  media  with  the  fluid  yielded 
negative  results.  In  the  next  series  of  experiments,  an  aqueous 
solution  of  trypsin  and  pancreatin  was  injected  for  the  purpose 
of  determining  whether  the  digestive  ferments  in  the  event  of 
intestinal  perforation  could  produce  peritonitis.  The  experi- 
ments established  that  trypsin  acts  as  a  powerful  irritant  upon 
the  peritoneum.  Injection  of  one-half  gramme  of  trypsin  dis- 
solved in  sterilized  water  caused  in  rabbits  a  severe  hemorrhagic 
peritonitis,  with  a  copious  exudation  and  death  in  from  four  to 
four  and  one-half  hours.  In  doses  of  from  one-fourth  to  one- 
tenth  of  a  gramme  hemorrhagic  peritonitis  was  also  produced, 
but  death  did  not  occur  until  twenty  to  twenty-four  hours  after 
the  injection.  One-twentieth  of  a  gramme  produced  no  symp- 
toms. Nutrient  media  inoculated  with  the  products  of  inflam- 
mation remained  sterile.  Next,  the  peritoneal  cavity  was 
infected  with  plate  cultures  of  different  microbes  suspended  in 
sterilized  water.  The  first  experiments  were  made  with  non- 
pathogenic germs.  Four  rabbits  and  one  dog  were  injected 
with  large  quantities  of  a  micrococcus  which  was  obtained  from 
a  plate  culture  inoculated  with  pus;  the  micrococcus  was  exactly 
similar  to  the  staphylococcus  albus,  for  which  it  was  first  mis- 
taken; later,  it  was  shown  that  it  was  not  a  pus  microbe,  as  it 
did  not  liquefy  gelatine.  All  of  the  animals  recovered.  Two 
rabbits  inoculated  with  an  entire  culture  of  yellow  sarcinae  upon 
agar,  mixed  with  one-tenth  of  a  drop  of  croton  oil,  also  recovered. 
The  experiments  with  pathogenic  microbes  always  produced 
positive  results.  Three  series,  with  three  separate  microorgan- 
isms, were  carried  out.     The  staphylococcus  pyogenes  aureus 
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grown  from  osteomyelitic  pus  was  first  used.  In  seventeen  out 
of  forty-one  experiments,  this  microbe  alone  was  used;  in  eleven 
it  was  mixed  with  croton  oil,  in  six  with  trypsin,  and  in  seven 
with  agar-agar.  From  injections  with  the  staphylococcus  alone, 
the  following  results  were  obtained: 

1.  Large  quantities  produced  fibrinous  suppurative  peritonitis. 

2.  In  quantities  of  two  plate  cultures,  four  rabbits  succumbed 
to  suppurative  peritonitis. 

3.  Half  of  this  quantity  produced  the  same  results. 

4.  In  yet  smaller  quantities,  still  the  same  result,  and  peri- 
tonitis only  failed  to  develop  when  a  very  minute  quantity  of 
the  culture  was  used. 

In  all  cases  in  which  peritonitis  was  produced,  inoculations  of 
the  products  of  inflammation  upon  nutrient  media  yielded  posi- 
tive results.  In  hardened  specimens  of  the  peritoneum,  stained 
with  various  coloring  agents,  the  microorganisms  could  be  seen 
in  the  lymph  spaces.  The  suppurative  nature  of  the  peritonitis 
thus  induced  became  more  apparent  the  longer  life  was  pro- 
longed. An  entire  agar  culture  of  the  bacillus  pyocyaneus  caused 
death  in  from  twenty-four  to  forty-eight  hours.  The  autopsy 
revealed  a  fibrinous  hemorrhagic  peritonitis.  The  exudation 
consisted  largely  of  red  corpuscles  and  a  large  number  of  bacilli. 
Pure  cultures  of  the  bacillus  could  be  obtained  by  inoculating 
the  fluid  upon  agar-agar.  One-fifth  of  this  quantity  proved 
harmless. 

In  hardened  sections,  the  bacilli  were  found  in  the  lymph  spaces 
of  the  central  tendon  of  the  diaphragm,  the  parietal  peritoneum, 
visceral  peritoneum,  and  in  the  capsule  of  the  spleen  and  liver, 
also  in  the  uriniferous  tubules  and  Malpighian  bodies  of  the 
kidney.  The  next  series  of  experiments  were  made  to  ascertain 
what  caused  the  inflammation  in  cases  of  perforative  peritonitis. 
The  fresh  intestinal  contents  of  a  healthy  animal,  just  killed,  were 
divided  into  three  parts,  one  of  which  was  at  once  injected  into 
several  rabbits  without  filtration,  in  doses  of  one  syringeful.  The 
second  portion  was  filtered,  and  of  the  filtrate  two  and  a  half  to 
three  and  a  half  syringefuls  were  injected  into  each  rabbit;  the 
third  portion  was  sterilized  according  to  Tyndall's  directions  for 
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eight  days,  and  then  one  syringeful  was  injected  into  each  animal. 
The  results  were  as  follows:  Four  rabbits  died  of  fibrinous 
suppurative  peritonitis  from  the  injection  with  the  first  portion. 
Four  rabbits,  injected  with  the  filtered  feces,  recovered,  as  did 
one  rabbit  inoculated  with  the  sterilized  portion.  At  the  autopsy, 
particles  of  the  intestinal  contents  were  found  in  the  peritoneal 
cavity  covered  with  fibrin,  and  microscopically,  peculiar,  short 
bacilli.  This  microbe  he  called  bacillus  peritonitidus  ex- 
intestinalis  cuniculi,  and  describes  the  cultures  upon  agar-agar 
plates  as  shining,  grayish-white,  oil  paint-like  colonies.  It 
does  not  liquefy  gelatine.  The  bacillus  is  non-motile.  With 
cultures  of  this  bacillus  he  made  nine  experiments  on  rabbits 
and  two  on  dogs.  Each  animal,  which  received  an  entire  agar 
culture,  died  of  hemorrhagic  peritonitis  in  from  twenty  to  twenty- 
four  hours.  Smaller  quantities  produced  death  from  the  same 
cause  in  from  twenty-four  to  seventy-two  hours.  Still  smaller 
doses  produced  a  suppurative  peritonitis,  and  death  after  a 
number  of  days.  Of  the  two  dogs,  each  injected  with  an  agar 
culture,  one  died  after  twenty-four  hours  of  incipient  hemorrhagic 
peritonitis,  the  other  recovered  after  an  illness  of  several  days' 
duration.  In  the  fatal  cases,  the  bacilli  were  found  in  different 
internal  organs,  and  could  again  be  reproduced  by  inoculations 
with  the  infected  tissues  upon  nutrient  media.  He  believes  that 
this  bacillus  is  the  essential  cause  of  perforative  peritonitis.  He 
also  asserts  that  the  fibrinous  form  of  peritonitis  is  the  least 
dangerous,  as  the  layers  of  fibrin  tend  to  limit  the  ingress  of 
microbes  into  the  organism.  The  fibrinous  purulent  variety  is 
the  next  least  formidable  form,  while  in  the  most  rapidly  fatal 
cases  of  septic  peritonitis,  the  local  lesion  is  not  characterized 
by  any  macroscopical  tissue  changes. 

Wegner  [ArcJuv  f.  klin.  Chirurgie,  1877)  has  shown  by  his 
experiments  that  a  great  variety  of  fluids  free  from  septic  germs, 
such  as  water,  bile,  urine,  blood,  etc.,  can  be  injected  into  the 
peritoneal  cavity  of  rabbits  without  any  serious  results  following. 
Even  large  quantities  of  unfiltrated  air  proved  innocuous  when 
introduced  in  the  same  manner.  Putrescible  fluids  when  injected 
in  small  quantities  were  rapidly  absorbed  without  producing 
peritonitis,  but  when  the  quantity  injected  was  large,  and  insuf- 
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flation  of  air,  unfiltered,  was  practised  at  the  same  time,  putrefac- 
tion and  death  from  septic  intoxication  occurred. 

Grawitz  (Virchow's  Arcliiv,  B.  io8)  proved  that  saprophytic 
bacteria,  when  injected  into  a  normal  peritoneal  cavity,  were 
promptly  destroyed  and  absorbed.  In  cases  in  which  the  injection 
was  made  into  a  peritoneal  cavity  which  had  previously  under- 
gone alterations  by  injury  or  disease,  or  in  which  the  quantity  of 
fluid  was  too  great  for  rapid  absorption,  symptoms  of  intoxica- 
tion, as  described  by  Wegner,  resulted,  but  these  symptoms  were 
unaccompanied  by  suppurative  peritonitis.  A  healthy  peritoneal 
cavity  has  also  been  found  capable  of  disposing  of  a  limited 
quantity  of  pure  cultivations  of  pus  microbes,  the  germs  being 
removed  by  absorption  and  destroyed  in  the  circulation.  But 
when  pyogenic  organisms  are  introduced  into  an  abdominal 
cavity,  where  the  absorptive  powers  of  the  peritoneum  have  been 
diminished  or  suspended  by  antecedent  pathological  conditions, 
suppurative  peritonitis  is  the  usual  result.  When  pus  microbes 
are  introduced  in  large  quantities,  even  into  a  healthy  peritoneal 
cavity,  the  preformed  ptomaines,by  their  chemical  action,  so  alter 
the  tissues  that  the  process  of  absorption  is  impaired,  and  suppu- 
rative peritonitis  again  results  in  consequence.  The  greatest 
clinical  difference  between  simple  peritonitis  produced  by  a 
trauma  or  chemical  irritants,  and  septic  peritonitis,  consists  in 
the  course  and  extent  of  the  inflammation.  Simple  inflamma- 
tion produced  by  aseptic  causes  remains  limited  to  the  seat  of 
the  trauma,  and  does  not  extend  much  beyond  the  surface  area 
to  which  the  irritant  is  applied  ;  while  septic  peritonitis  is  always 
characterized  by  its  progressive  character,  as  the  cause  upon 
which  it  depends  is  multiplied  within  the  peritoneal  cavity.  The 
same  can  be  said  of  the  two  kinds  of  inflammation  in  any  other 
tissue  or  part  of  the  body.  The  same  conditions  which  were 
found  to  favor  the  development  of  septic  peritonitis,  such  as 
trauma  and  the  presence  of  fluids,  are  equally  potent  in  deter- 
mining localization  of  microbes  in  other  parts  of  the  body,  and 
intensify  their  pathogenic  action  by  creating  conditions  which 
prevent  their  absorption  and  destruction,  and,  on  the  other  hand, 
they  furnish  a  nutrient  medium  in  which  the  microbes  find  a 
proper  soil  for  their  multiplication. 
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VIII.  Suppuration. 

The  wonderful  results  which  were  obtained  by  the  antiseptic 
treatment  of  wounds  made  it  exceedingly  probable  that  all 
wound-infective  diseases  were  caused  by  living  microorganisms. 
The  probability  was  increased  when  Koch,  in  1879,  showed  the 
direct  connection  existing  between  certain  traumatic  infective 
diseases  in  animals  and  the  never-absent  definite  microorganisms. 
It  requires  no  longer  any  arguments  to  show,  at  this  time,  and 
on  this  occasion,  that  all  wound-infective  diseases,  among  them 
particularly  suppuration,  are,  without  exception,  caused  by  the 
introduction  into  the  tissues  of  the  organism  of  specific  patho- 
genic microbes.  This  part  of  the  paper  has  been  prepared  with 
special  reference  to  the  etiology  of  acute  suppuration,  as  chronic 
suppuration  is  intimately  associated  with  that  of  surgical  tuber- 
culosis and  other  forms  of  infective  diseases,  which  usually 
pursue  a  chronic  course,  and  differs  greatly  in  its  pathology 
from  the  other. 

Etiologically,  most  of  the  purulent  processes  constitute  more 
of  a  unity  than  was  formerly  believed,  and  the  clinical  varieties 
are  mostly  determined  by  the  intensity  of  the  infection  and  by 
the  manner  of  localization.  The  most  conclusive  evidence  of 
the  correctness  of  this  assertion  is  furnished  by  the  fact  that  the 
same  streptococcus  which  produces  a  simple  abscess  is  likewise 
the  most  frequent  cause  of  progressive  gangrene  and  of  that 
most  grave  form  of  suppuration — pyaemia. 

History, — As  in  the  case  of  nearly  all  infective  diseases,  years 
before  the  specific  microorganisms  of  suppuration  were  dis- 
covered, living  organisms  were  found  and  described  in  pus,  and 
were  believed  to  be  the  cause  of  the  suppuration.  In  1865, 
Klebs  detected  in  the  tubuli  uriniferi  in  cases  of  pyelo-nephritis 
following  suppurative  cystitis,  between  the  pus  cells  small,  round 
cocci,  which  he  believed  produced  the  infection.  In  1872,  the 
same  author  (Schusswunden,  Leipzig,  1872)  published  the  result 
of  his  researches  during  the  Franco-Prussian  War  on  septic 
wound  diseases.  In  this  work  he  again  referred  to  the  organism 
which  he  had  previously  described,  and  showed  that  it  existed 
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in  the  tissues  and  organs  the  seat  of  suppurative  inflammation 
before  pus  had  formed.  He  also  showed  how  these  organisms 
enter  the  circulation  and  are  the  direct  cause  of  pathological 
changes  in  distant  organs.  Even  at  that  time  he  placed  great 
stress  on  the  fact  that,  as  long  as  the  cocci  remained  only  in  the 
tissues  at  the  point  of  infection  they  caused  only  local  inflam- 
matory conditions  or  necrosis,  but  as  soon  as  they  entered  the 
circulation  fever  and  other  symptoms  of  general  septic  infection 
followed. 

It  was  not  until  i88i  that  Ogston  ("  Report  upon  Microorgan- 
isms in  Surgical  Diseases,"  BritisJi  Medical  Journal,  March,  i88i, 
p.  369)  announced  his  great  discovery,  which  has  since  revolu- 
tionized the  study  of  acute  suppuration.  This  patient  investi- 
gator examined  the  pus  of  69  abscesses  for  microorganisms,  and 
found  in  17  of  them  a  chain  coccus  (streptococcus),  in  31  cocci 
which  arranged  themselves  in  groups  which  resembled  a  bunch 
of  grapes  (staphylococcus),  and  in  16  both  of  these  forms  were 
present.  In  cold  abscesses  neither  of  these  microorganisms 
was  found.  He  also  found  that  these  two  forms  of  microbes 
differed  in  their  action  on  the  tissues,  as  the  streptococus,  follow- 
ing the  lymphatic  channels,  was  seen  to  be  the  cause  of  diffuse 
suppurative  processes,  while  the  staphylococcus  was  found  only 
in  abscesses  which  were  circumscribed.  Rosenbach  took  up  the 
work  where  Ogston  left  it,  and,  as  the  fruit  of  a  number  of  years 
of  patient  study  and  research,  published  his  classical  work  in 
1884  {Microorganismen  bei  den  Wound-infections  Krankheiten  des 
Menschen,  Wiesbaden,  1884).  This  work  must  serve  as  a  basis 
for  all  future  research  on  suppurative  inflammation.  Rosenbach 
availed  himself  of  the  advantages  offered  by  an  improved  tech- 
nique in  bacteriological  research,  and  cultivated  the  pus  microbes 
upon  solid  nutrient  media,  and  pointed  out  the  difference  in  the 
macroscopical  appearances  of  the  cultures  of  the  different  kinds 
of  pus  microbes  which  enabled  him  to  differentiate  between 
them  by  the  naked-eye  appearances  of  the  cultures  upon  the 
nutrient  media.  He  discovered  the  staphylococcus  pyogenes 
aureus,  the  micrococcus  pyogenes  tenuis,  and  three  bacilli 
saprogenes. 
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Passet  should  be  mentioned  next  after  Rosenbach,  in  the  long 
list  of  distinguished  names  who  have  made  the  etiology  of  sup- 
puration a  special  study.  Passet  ("  Ueber  Microorganismen 
der  eitrigen  Zellgewebs-entziindung  des  Menschen,"  FortscJiritte 
der  Medicin,  1885,  Nos.  2,  3)  discovered  and  described  the  staphy- 
lococcus citreus,  cereus  albus  and  flavus,  and  from  a  peri-rectal 
abscess  he  cultivated  the  bacillus  pyogenes  foetidus.  The  strepto- 
coccus which  he  found,  he  claimed  was  dififerent  from  the  one 
described  by  Rosenbach,  as  it  resembled  more  closely  the 
streptococcus  of  erysipelas. 

Description  of  the  Different  Kinds  of  Pus  Microbes. 

I.  Staphylococcus  Pyogenes  Aureus  is  the  pus  microbe  most 
frequently  present  in  acute  abscesses.  Cocci,  singly,  or  aggre- 
gated in  masses.  It  grows  readily  upon  gelatine,  agar-agar, 
coagulated  blood-serum,  and  potato.  It  possesses  the  property 
of  liquefying  gelatine.  It  grows  readily  at  the  ordinary  tem- 
perature, but  more  rapidly  when  the  temperature  is  not  less 
than  30°  C.  (86°  F.),  and  does  not  exceed  that  of  the  normal 
temperature  of  the  body.  It  peptonizes  albumen  and  coagulates 
milk.  The  culture  grows  in  the  track  of  the  needle  and  upon 
the  surface  of  the  nutrient  medium.  The  culture  presents  a 
gold-yellow  appearance. 

Liibbert  ("  Biologische  Spaltpilzuntersuchung.  Der  Staphylo- 
coccus pyogenes  aureus  und  der  Osteomyelitis-coccus."  Wiirz- 
burg,  1886)  has  made  an  extended  and  thorough  study  of  this 
microbe.  It  was  examined  in  reference  to  its  behavior  to  light, 
temperature,  and  the  various  culture  substances.  Kreatin  was 
found  to  be  its  simplest  nitrogenous  nutrient  material.  Car- 
bonic acid  arrests  its  growth,  while  oxygen  not  only  favored 
its  growth,  but  also  accelerated  the  production  of  the  orange- 
yellow  pigment  material  which  distinguishes  it  from  the  other 
staphylococci.  Milk  rendered  sour  by  the  addition  of  a  pure 
culture  of  this  microbe,  and  tested  with  the  salts  of  barium, 
showed  the  presence  of  methyl-alcohol,  lactic  and  butyric  acids. 
It  was  ascertained  that  it  produced  carbonic  acid  and  absorbed 
oxygen.     Corrosive  sublimate,   i  :  8 1400,  and  thymol,  i  :  1  lOO, 
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arrested  its  growth.  A  dried  culture,  exposed  for  an  hour  to  a 
temperature  of  8o°  C.  (176°  F.),  was  rendered  completely  sterile. 
Its  pathogenic  properties  were  found  greatest  in  cultures  made 
directly  from  the  diseased  tissues,  while  its  virulence  diminished 
through  successive  cultures.  A  culture,  attenuated  in  this 
manner,  again  regained  its  virulence  by  being  passed  through 
the  animal  body.  Large  quantities  of  this  microbe  injected 
into  the  subcutaneous  tissue  of  rabbits  produced  a  general  infec- 
tion, the  kidneys  and  muscles  of  the  heart  being  the  organs 
first  attacked.  If  injected  into  the  knee-joint  of  a  dog  suppu- 
ration occurred,  followed  by  disintegration  of  the  joint.  It  is 
identical  with  the  organism  which  has  been  described  in  acute 
osteomyelitis,  and  at  first  supposed  to  be  the  specific  organism 
of  that  disease. 

2.  Staphylococcus  Pyogenes  Albus. — Same  as  aureus,  but 
produces  no  pigment.  Both  Passet  and  -Klebs  have  observed  in 
the  white  culture  of  this  coccus  small  yellow  dots,  which,  when 
isolated,  lost  their  color.  These  authors,  therefore,  consider 
the  yellow  and  white  staphylococcus  as  varieties  of  the  same 
kind.  Its  pathogenic  properties,  both  in  man  and  animals,  are 
somewhat  less  than  those  of  the  aureus.  The  cultures  of  both 
the  yellow  and  white  staphylococcus  upon  gelatine  present  an 
irregular  surface,  and  the  margins  are  dotted  with  numerous 
minute  globular  projections.  Both  of  these  microbes  liquefy 
gelatine,  but  agar-agar  and  coagulated  blood-serum  are  not 
similarly  affected.  The  cultures,  especially  if  kept  moist,  retain 
their  virulence  for  a  very  long  time.  Rosenbach  found  a  culture 
upon  serum  active  after  the  lapse  of  two  years. 

3.  SxAPHYLOCdccus  PYOGENES  CiTREUS.  —  Like  the  former, 
liquefies  gelatine.  Cocci  singly,  or  in  pairs,  or  zoogloea.  If  cul- 
tivated on  nutrient  gelatine,  or  agar-agar,  a  sulphur  or  lemon- 
yellow  growth  develops  after  twenty-four  hours,  which,  at  that 
time,  resembles  the  aureus,  but  later  does  not  change  into  an 
orange-yellow  color.  In  both,  the  development  of  pigment 
only  takes  place  where  the  colonies  are  in  contact  with  the  air. 
According  to  Passet,  its  pathogenic  properties  are  somewhat  less 
than  those  of  the  aureus   and  albus.     This  latter  statement  has 
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Staphylococci.     (After  Rosenbach.)     962  diam. 
a.   From  a  culture  twenty-four  days  old. 
/'.  From  a  culture  two  months  old. 
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received  the  confirmation  of  Cheyne.  When  inoculated  under 
the  skin  of  mice,  guinea-pigs,  or  rabbits,  an  abscess  forms  after 
a  few  days,  from  which  a  fresh  culture  of  the  microbe  can  be 
obtained. 

4.  Staphylococcus  Cereus  Albus. — Cocci  also  obtainable 
from  pus,  but  distinguished  by  forming  on  nutrient  gelatine  a 
white,  slightly  shining  layer,  like  drops  of  white  wax,  with 
somewhat  thickened,  irregular  edge.  The  needle  puncture 
develops  into  a  grayish-white,  granular  thread.  In  plate  culti- 
vations, on  the  first  day,  white  points  are  observed,  which 
spread  themselves  out  on  the  surface  to  spots  of  one-half  a 
millimetre  in  diameter;  when  cultivated  on  blood-serum,  a 
grayish-white,  slightly  shining  streak  develops ;  and  on  potato 
the  cocci  form  a  layer  which  is  similarly  colored.  This  microbe 
is  not  pathogenic  in  rabbits. 

5.  Staphylococcus  Cereus  Flavus. — If  cultivated  on  gelatine, 
the  growth,  which  is  at  first  white,  becomes  a  citron-yellow 
color,  somewhat  darker  than  staphylococcus  pyogenes  citreus. 
Both  varieties  of  staphylococcus  cereus  are  found  in  pus  and 
cultures  in  colonies.  Inoculations  in  rabbits  have  proved 
harmless. 

6.  Staphylococcus  Flavescens. — This  organism  was  found 
in  an  abscess  by  Babes,  and  occupies  an  intermediate  position 
between  the  staphylococcus  aureus  and  albus.  On  gelatine,  the 
growth  forms  a  colorless  layer,  and  causes  liquefaction.  It  is 
fatal  to  mice,  sometimes  causing  abscesses,  and,  in  large  doses, 
septicaemia. 

7.  Micrococcus  Pyogenes  Tenuis. — Rosenbach  found  this 
microorganism  in  a  large  abscess  which  had  given  rise  to  no 
general  symptoms.  It  is  of  rare  occurrence.  On  agar-agar  it 
forms  an  exceedingly  delicate,  almost  invisible,  white  film.  The 
individual  cocci  are  irregular  in  shape,  and  larger  than  the 
staphylococci.  In  all  cases  in  which  this  microbe  is  the  sole 
cause  of  the  suppuration,  the  process  appears  to  have  been  not 
attended  by  any  very  severe  inflammatory  symptoms,  and  little 
or  no  general  febrile  disturbances.  No  experiments  have  been 
made  to  test  its  pathogenic  properties  in  animals. 
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8.  Streptococcus  Pyogenes. — Cocci  singly,  or  arranged  in 
chains  often  of  great  length.  Cultures  grow  very  slowly  on 
ordinary  nutrient  media  at  the  summer  temperature,  but  with 
great  rapidity  at  the  temperature  of  the  body.  Cultivated  in  a 
streak  on  the  surface  of  gelatine  on  a  glass  plate,  this  microbe 
forms  at  first  whitish,  somewhat  transparent  rounded  spots,  of  the 
size  of  small  grains  of  sand.  On  nutrient  agar-agar  it  grows 
most  energetically  at  a  temperature  of  35°-37°  C.  (95°-98,6°  F.). 
Even  if  the  inoculation  is  made  with  a  needle  in  a  continuous 
line,  the  culture  appears  in  small  dots.  In  its  further  growth,  the 
culture  is  elevated  in  the  centre,  and  presents  a  pale  brownish 
color,  while  the  periphery  is  flattened,  except  at  the  extreme 
margin,  which  is  again  raised,  and  often  with  a  spotted  appearance. 
Still  later,  the  periphery  develops  successive  layers  or  terraces. 
The  growth  is  so  slow  that  in  two  or  three  weeks  the  maximum 
width  of  the  culture-streak  is  about  two  or  three  millimetres. 
In  a  vacuum,  peptonization  of  albumen  and  beef  takes  place 
rapidly.  In  the  subcutaneous  tissue  of  rabbits  in  small  quanti- 
ties they  cause  a  transient  redness  ;  when  larger  quantities  are 
used  some  authors  claim  they  produce  small  circumscribed 
abscesses.  If  a  pure  culture  is  injected  into  a  serous  cavity,  it 
causes,  first,  inflammation,  and,  later,  effusion,  which  is  again 
absorbed. 
9.  Bacillus  Pyogenes  Fcetidus. — Passet  found  this  organism 
in  the  pus  of  a  peri-rectal  abscess.  This  bacillus  grows  on 
gelatine,  forming  a  delicate  white  or  grayish  layer  on  the  sur- 
face, but  causes  no  liquefaction.  When  cultivated  on  agar-agar 
and  potato  it  has  the  appearance  of  a  light  brown  glistening 
layer,  which  emits  a  very  offensive  odor.  In  milk  this  smell  is 
not  produced.  This  organism  is  not  pathogenic  in  rabbits.  In 
mice  traces  of  the  culture  do  no  harm;  the  injection  of  several 
drops  causes  septicaemia.  Injection  of  about  ten  minims  of  the 
cultivation  into  guinea-pigs  causes  an  abscess  in  which  the 
bacilli  alone  are  found ;  direct  injection  into  the  circulation 
causes  sepsis. 

10.  Bacillus  Pyocyaneus. — Ernst  found  in  blue  pus  two 
kinds  of  bacilli  which  he  designated  as  bacillus  pyocyaneus. 
Ledderhose  ("  Ueber  den  blauen  Eiter,"  Deutsche  ZcitscJirift  f- 
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Cliimrgie,  B.  xviii.  Heft  3),  by  extensive  cultivations  of  these 
bacilli,  obtained  a  considerable  quantity  of  pyocyanin  and  by 
chemical  analysis  determined  its  formula  to  be  Ci^Hi^NjC.  In 
doses  of  one  gramme  as  muriate  of  pyocyanin  injected  into  the 
circulation  of  different  animals,  he  observed  no  toxic  symptoms. 
When  a  pure  culture  of  the  bacilli  was  injected,  he  observed 
inflammation  and  suppuration,  and  attributes  this  result,  not  to 
the  presence  of  pyocyanin,  but  to  other  as  yet  unknown  phlo- 
gistic and  pyogenic  substances. 

Experimental  and   Clinical  Evidences   which  Prove   that  Pus 
.   Microbes  are  the  Only  and  Essential  Cause  of  Suppuration. 

Rosenbach  found  that  in  dogs  and  rabbits  a  small  quantity  of 
a  pure  culture  of  the  staphylococcus  pyogenes  aureus  injected 
under  the  skin  produced  a  most  violent  suppurative  inflam- 
mation ;  cultures  of  the  staphylococcus  pyogenes  albus  produced 
the  same  effect.  Cultures  of  the  streptococcus  pyogenes  pro- 
duced only  slight  inflammation  in  rabbits,  while  they  proved  very 
fatal  in  mice 

Passet  ("Ueber  die  Aetiologie  und  Therapie  der  Impetigo,  des 
Furunkels  und  der  Sykosis,"  Monatshefte  f.prakt.  Derniatologie, 
B.  vi.  No.  10,  1887)  took  a  pure  culture  of  the  staphylococcus 
pyogenes  aureus  the  size  of  a  pea  grownupon  potato  and  mixed 
it  with  5  c.  cm.  of  distilled  water.  Of  this  fluid  he  injected 
under  the  skin  of  a  mouse  o.i  c.  cm.;  the  animal  recovered. 
Another  mouse  was  treated  in  the  same  manner,  but  0.4  c.  cm.  of 
gelatine,  liquefied  by  the  same  microbe,  was  used,  and  this 
animal  died  in  eighteen  hours.  Cocci  were  found  in  the  blood. 
In  rabbits  and  dogs,  a  subcutaneous  injection  of  i  c.  cm.  liquefied 
gelatine-culture  of  the  aureus  usually  produced  an  abscess  at 
the  point  of  inoculation.  If  the  dose  was  increased  to  5  c.  cm. 
of  such  a  culture,  the  animals  died  in  from  eighteen  to  twenty 
hours,  at  the  same  time  a  local  inflammation  was  found  at  the 
point  of  injection.  In  all  of  these  cases  the  blood  contained 
numerous  cocci.  Of  the  culture  of  the  streptococcus  it  was 
found  necessary  to  inject  a  considerable  quantity  in  order  to 
produce  suppuration.     Liquefied  gelatine-cultures  of  the  staphy- 
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lococcus  pyogenes  aureus  and  albus,  in  doses  of  i  c.  cm.,  injected 
into  the  abdominal  cavities  of  rabbits,  were  well  tolerated,  and 
death  was  only  produced  when  the  dose  was  increased  to 
from  4  to  6  c.  cm.  Injection  of  cultures  of  the  streptococcus 
pyogenes  into  the  peritoneal  cavity  was  even  better  tolerated, 
and  usually  had  to  be  repeated  several  times  to  produce  death 
from  peritonitis.  A  needle  dipped  into  a  culture  of  pus  microbes 
he  could  insert  into  joints  without  causing  suppuration  ;  but  the 
injection  of  from  0.3  to  0.5  c.  cm.  of  a  mixture  of  pus  microbes 
and  water  into  the  hip-joint  of  rabbits  produced  suppurative 
arthritis,  rupture  of  the  capsule,  and  diffuse  para-articular 
phlegmonous  inflammation  and  suppuration,  and  often  death 
of  the  animal.  Injection  of  one  or  two  drops  of  a  liquefied 
gelatine  culture  of  the  staphylococcus  aureus,  or  albus,  into  a 
vein  of  a  rabbit  did  not  produce  any  serious  disturbance,  but  if 
the  dose  was  increased  to  from  0.5  to  i,  it,  as  a  rule,  caused  a 
fatal  disease.  In  such  cases,  multiple  suppurating  foci  were 
found  in  the  kidneys,  liver,  spleen,  and  lungs,  with  pleuritic  and 
peritoneal  effusions,  pericarditis  and  myocarditis,  also  serous  and 
purulent  effusions  into  joints  and  muscular  abscesses.  A  pure 
culture  on  potato  scraped  off  and  injected  into  the  circulation 
produced  mycotic  endocarditis.  Injection  of  a  pure  culture  of 
streptococcus  pyogenes  was  more  frequently  followed  by  joint 
complications  and  peritoneal  effusion.  The  effect  of  the  intro- 
duction of  pus  microbes  in  man  is  the  same  as  in  animals. 
Garre  ("  Zur  Aetiologie  der  acut  eitrigen  Entzlindungen,"  Fort- 
schritte  der  Medicin,  1885,  No.  6)  made  a  superficial  abrasion  on 
one  of  his  fingers  and  applied  a  pure  culture  of  the  staphylo- 
coccus pyogenes  aureus ;  the  only  symptom  observed  was  a 
slight  redness  eighteen  to  twenty-four  hours  after  the  inocu- 
lation. He  then  made  three  small  incisions  and  inoculated  him- 
self with  a  larger  quantity  of  the  culture,  which  was  followed 
by  a  slight  sub-epidermal  suppuration.  The  same  author  made 
numerous  cultivations  from  pus  of  different  forms  of  acute 
abscesses,  and  always  succeeded  in  demonstrating  the  presence 
of  one  or  more  of  the  pus  microbes.     From  the  product  of  acute, 
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diffuse  phlegmonous  inflammation  the  culture  consisted  usually 
of  streptococci. 

Fehleisen  repeated  the  same  experiments  with  cultures  of 
the  different  kinds  of  pus  microbes,  and,  if  he  succeeded  in  caus- 
ing suppuration,  this  was  always  very  slight.  He  also  found 
minute  doses  administered  subcutaneously  harmless,  while  a 
larger  quantity  of  pus  microbes  suspended  in  water,  almost 
without  exception,  caused  abscesses,  and,  in  animals,  very  large 
doses  produced  death  from  sepsis  before  suppuration  could  take 
place. 

Bockhardt  introduced  a  trace  of  the  mixed  cultivation  of 
staphylococcus  aureus  and  albus  into  the  cutis  of  his  left  fore- 
finger :  after  forty-eight  hours  a  small  abscess  had  formed,  and 
was  opened,  and  the  pus  contained  the  streptococcus" pyogenes 
aureus. 

He  also  made  on  himself  endermic  inoculations  with  a  mixture 
of  staphylococcus  pyogenes  aureus  and  albus.  Fourteen  hours 
after  injection  there  were  at  the  seat  of  inoculation,  in  a  space 
about  the  size  of  a  five  shilling  piece,  twenty-five  impetigo  pus- 
tules, varying  from  the  size  of  a  pin's  head  to  that  of  a  lentil,  a 
few,  but  not  the  majority,  of  these  being  traversed  by  hair. 
They  contained  the  cocci  employed.  Bumm  injected  pure  culti- 
vations of  staphylococcus  pyogenes  aureus  into  the  subcu- 
taneous tissue  of  his  own  arm  and  into  the  arms  of  two  other 
persons.  In  each  instance  an  abscess  developed,  which  varied 
from  the  size  of  a  pigeon's  egg  to  that  of  a  man's  fist,  according 
to  the  time  which  elapsed  before  they  were  opened,  and  these 
abscesses  contained  the  same  species  of  microbes  as  were  injected. 

Fehleisen  ("Zur  Aetiologie  der  Eiterung,  Arbeiten  aus  der 
Chirurgischen  Klinik  der  Konigl.  Universitiit."  Berlin,  Dritter 
Theil.,  1887),  who  believes  that  the  ptomaines  produced  by  the 
pus  microbes  are  the  direct  cause  of  suppuration,  has  also  made 
numerous  experiments  on  animals  by  injecting  pure  cultures,  or 
pus.  In  order  to  ascertain  whether  the  presence  of  atmospheric 
air  had  anything  to  do  with  the  formation  of  pus,  he  made  sub- 
cutaneous sections  of  muscles  and  tendons  with  a  tenotomy 
knife  which  had  been  dipped  in  a  mixture  of  water  and  pus 
microbes,  and,  as   suppuration   did   not  occur,   he   smeared  the 
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blade  of  the  tenotome  with  a  pure  culture  of  pus  microbes  and 
kept  the  instrument  under  a  glass  globe  for  six  hours  for  the 
liquid  to  dry  on  it,  and  repeated  the  same  operation,  and  still  no 
suppuration  followed.  In  two  dogs  of  the  same  age,  he  dissected 
up  a  triangular  flap  of  skin  over  the  abdomen  with  the  base 
toward  Poupart's  ligament,  and  in  one  of  the  animals  infected 
the  wound  with  a  pure  culture  of  pus  microbes  before  suturing, 
while  in  the  other  the  wound  was  closed  without  such  infection. 
The  non-infected  wound  healed  by  primary  intention,  while  in 
the  other  animal  a  large  abscess  formed.  He  also  exposed  the 
femoral  vessels  in  animals,  and  inoculated  the  surface  over  the 
vessels  with  pus  microbes,  with  the  result  of  causing  only  an 
abscess,  but  never  progressive  septic  infection.  In  rabbits  and 
dogs,  the  injection  of  one  drop  of  pus  into  the  connective  tissue 
produced  no  reaction — absorption  taking  place.  In  both  of  these 
animals  the  injection  of  from  i  to  2  c.cm.  of  pus  under  the  skin 
always  developed  large  abscesses.  In  a  rabbit,  0.4  c.cm.  of 
streptococci-containing  pus  caused  death  in  forty  hours;  suppu- 
ration at  the  point  of  injection.  Streptococcus  culture  was  ob- 
tained from  the  blood  taken  from  the  liver.  Wegner  ascertained 
that,  in  order  to  produce  suppurative  peritonitis  in  rabbits,  it  is 
necessary  to  inject  6  c.cm.  of  pus,  and  in  dogs  25  c.cm.  Fehl- 
eisen  injected  into  the  peritoneal  cavity  of  rabbits  8  c.cm.  of 
streptococci-containing  pus,  with  the  result  that  the  animals 
were  almost  immediately  seized  with  toxic  symptoms,  followed 
by  death  in  twelve  hours.  After  death,  double  pleuritis  and 
peritonitis  were  found.  Streptococci  could  be  cultivated  from 
the  blood.  In  two  rabbits,  8  c.cm.  of  tubercular  pus  were  in- 
jected into  the  peritoneal  cavity  without  producing  any  imme- 
diate symptoms  until  tuberculosis  developed.  In  rabbits, 
staphylococcus-containing  pus  produced  no  constant  symptoms. 
Some  died  after  injection  of  from  i  to  2  c.cm.,  others  recovered 
after  injection  of  from  4  to  5  c.cm.  From  these  experiments,  he 
came  to  the  conclusion  that  the  virulence  of  pus  does  not  depend 
on  the  number  of  microbes  it  contains,  but  is  proportionate  to 
the  intensity  of  the  inflammation  in  the  individual  from  which 
it  was  taken. 

Zuckermann    (Aus    dem    Laboratoriiim   f.    Chirnrgie,   Patho- 
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logie  u.  Therapie  der  k.  Untversitiit  zii  Kasan.),  as  the  result  of 
his  own  investigations  and  experiments,  formulates  his  own 
ideas  in  reference  to  the  causes  of  suppuration  in  the  following 
conclusions: 

1.  Mechanical,  chemical,  or  thermal  influences,  if  microbes 
are  excluded,  do  not  produce  suppuration. 

2.  If  suppuration  followed  any  of  these  causes,  it  was  not 
without  the  admission  of  microbes. 

3.  Chemically  pure  substances  may  be  mycotically  impure  ; 
even  some  disinfecting  agents  are,  it  appears,  not  always  free 
from  microbes. 

4.  As  causes  of  suppuration  the  following  microbes  can  be 
enumerated :  staphylococcus  pyogenes  aureus,  albus,  and  citreus  ; 
streptococcus  pyogenes,  and,  in  foul  abscesses,  also  the  bacillus 
pyogenes  foetidus. 

5.  Inoculations  with  staphylococcus  and  streptococcus  have, 
when  injected  in  large  quantities,  produced  local  suppuration,  or 
death  by  general  infection. 

6.  The  pus  microbes  must,  in  the  face  of  the  frequent  occur- 
rence of  suppuration,  have  a  wide  diffusion  through  nature. 

7.  Pus  microbes  can  enter  the  organism  through  the  respira- 
tory passages,  the  intestinal  canal,  and  skin.  Entrance  is  most 
frequently  effected  through  the  skin. 

8.  The  staphylococcus  and  streptococcus  are  found  most  fre- 
quently in  pus. 

The  same  writer,  to  show  the  frequency  of  occurrence  of  the 
different  kinds  of  pus  microbes,  has  tabulated  from  different 
sources  495  abscesses,  and  he  states  that  the  staphylococcus  was 
present  in  71  per  cent.,  the  streptococcus  in  16  per  cent.,  these 
two  microbes  together,  in  5.5  per  cent.,  and  the  remaining  pyo- 
genic microbes  only  exceptionally. 

Tricomi  ("  Referat,"  Berl.  klin.  Wochcnschrift,  Jan.  23,  1888) 
made  a  bacteriological  examination  of  80  acute  abscesses,  8 
phlegmonous  inflammations,  and  5  furuncles,  and  never  failed  in 
finding  the  microbes  of  suppuration.  He  makes  no  distinction 
between  the  streptococcus  and  staphylococcus,  and  includes 
both   forms    under  the  term  micrococcus  pyogenes.      His  own 
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experiments  on  mice,  rabbits,  and  guinea-pigs  have  led  him  to 
the  opinion  that  pus  microbes  have  a  specific  destructive  action 
on  the  connective  tissue,  and  asserts  that  their  pathogenic  action 
is  Hmited  to  this  tissue.  The  results  of  his  observations  on  ani- 
mals he  applies  to  human  pathology,  and  attempts  to  establish 
the  fact  that,  in  the  formation  of  abscesses  in  the  internal  organs, 
destructive  processes  must  precede  and  prepare  the  soil  for  the 
microbes. 

He  does  not  believe  that  indifferent  and  chemical  substances, 
mycotically  pure,  can  cause  suppuration. 

Watson  Cheyne,  in  his  admirable  lectures  on  suppuration, 
puts  himself  on  record  as  believing  that  no  aseptic  substances 
or  chemical  irritants  ever  cause  suppuration.  He  affirms  that 
the  product  of  inflammation  which  accumulates  at  the  point  of 
implantation  or  infection  in  such  cases,  is  not  true  pus,  but  a 
putty-like  substance  which  is  more  consistent  than  pus  from  the 
absence  of  ptomaines.  He  asserts  that  for  the  formation  of  a 
true  abscess  we  require  the  peptonizing  ferment  produced  by  the 
microorganisms,  or,  at  any  rate,  of  a  chemical  substance  which 
prevents  coagulation  of  the  exuded  fluid.  He  describes  a  mi- 
nute abscess  as  containing  a  colony  of  microbes  which,  when 
fixed  in  the  tissues,  cause  a  limited  coagulation-necrosis  of  the 
tissues  in  immediate  contact  with  the  microbes  by  the  action  of 
the  ptomaines ;  a  few  hours  later  a  zone  of  leucocytes  aggregate 
around  the  dead  tissues.  The  products  of  inflammation  also 
remain  fluid,  probably  also  from  the  peptonizing  effect  of  the 
microbes,  and  thus  an  abscess  is  formed. 

The  above  observations  are  conclusive  in  showing  that  pus 
microbes  can  be  cultivated  from  the  pus  of  every  acute  abscess, 
and  that,  in  man  and  animals,  the  injection  of  a  sufficient 
quantity  of  a  pure  culture  into  the  tissues  is  followed  by  sup- 
puration ;  and  thus  far,  positive  proof  has  been  furnished  of  the 
direct  etiological  relationship  which  exists  between  pus  mi- 
crobes and  suppuration.  Quite  recently  a  number  of  patholo- 
gists have  gone  one  step  further,  and  claimed  that  pus  microbes 
are  not  the  direct  cause  of  suppuration,  but  that  their  presence 
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is   essential  for  the   production  of  ptomaines,  to    which    they 
attribute  pyogenic  properties.     We  will,  therefore,  consider 

The  Relation  of  Ptomaines  to  Suppuration. 

Grawitz  and  de  Bary  ("  Ueber  die  Ursachen  der  subcutanen 
Entziindung  und  Eiterung,"  Virchow's  Archiv,  B.  cviii.  p.  68), 
after  detailing  the  results  of  their  experiments  with  injections  of 
chemical  irritants  during  their  studies  on  pus-production,  give 
an  account  of  their  experiments  with  the  ptomaines  of  pus  mi- 
crobes. They  claim  that  these  ptomaines,  like  chemical  irritants, 
prepare  the  soil  in  the  tissues  for  the  growth  and  reproduction  of 
pus  microbes.  The  action  of  these  substances  becomes  apparent 
by  injections  of  sterilized  cultures  where  the  only  active  agents 
could  be  the  preformed  poisons.  They  injected  4  c.cm.  of  a  ster- 
ilized culture  of  the  staphylococcus  pyogenes  aureus  under  the 
skin  of  a  dog,  and  produced  suppuration.  The  contents  of  the 
abscess  were  examined  for  microbes,  but  none  was  found. 
They  claim  that  the  presence  of  oxygen  is  of  the  greatest  im- 
portance in  the  production  of  ptomaines. 

Grawitz  ("  Ueber  die  Bedeutung  des  Cadaverins  f  das  Entste- 
hen  von  Eiterung,"  Virchow's  Archiv,  B.  ex.  Heft  i)  experi- 
mented with  a  pure  preparation  of  cadaverin,  prepared  by  Brieger 
from  bacteria.  This  belongs  to  the  class  of  non-toxic  cadaver 
alkaloids,  and  is  a  colorless  fluid,  the  chemical  formula  of  which 
is  identical  with  pentamethyl-endiomin  ;  a  23^  per.  cent,  solu- 
tion of  this  substance  destroyed  the  staphylococcus  pyogenes 
aureus  in  an  hour,  and  a  small  quantity  added  to  a  culture  of 
pus  microbes  arrested  further  growth.  A  solution  absolutely 
free  from  microbes,  injected  under  the  skin  of  animals,  accord- 
ing to  strength  and  quantity  used,  produced  cauterization  or 
inflammation,  terminating  in  suppuration  or  inflammatory 
oedema,  followed  by  resolution  and  absorption.  The  pus  pro- 
duced by  cadaverin  contained  no  bacteria  as  long  as  the  skin 
remained  intact.  The  injection  of  a  mixture  of  a  solution  of 
cadaverin  and  pus  microbes  caused  a  progressive  phlegmonous 
inflammation. 

Scheuerlen  ("  Weitere  Untersuchungen  iiber  die  Entstehung 
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der  Eiterung,  ihr  Verhiiltniss  zu  den  Ptomainen  und  zur  Blut- 
gerinnung,"  Mittheihingen  aiis  der  Chirnrgischen  Klinik  der 
Koniglichen  Universitllt.  Berlin,  Dritter  Theil,  1887)  has  on  a 
previous  occasion  shown  that  croton  oil,  turpentine,  and  other 
irritants  cannot  produce  suppuration.  In  all  cases  in  which  pus 
was  produced  by  any  of  these  agents  it  contained  bacteria.  He, 
therefore,  takes  it  for  granted  that  pus  can  only  be  produced  by 
microorganisms.  How  this  is  done  is  difficult  to  prove.  The 
action  of  pus  microbes  upon  the  tissues  must  be  either  physical 
or  chemical.  The  action  of  ptomaines  on  the  living  tissues  was 
studied  by  Panum  as  early  as  1856,  and  later  by  Bergmann  and 
his  scholars.  Recently  this  subject  has  been  studied  in  a 
systematic  manner  by  Brieger.  Scheuerlen  was  the  first  to  study 
their  local  effects.  He  introduced  into  the  subcutaneous  con- 
nective tissue  of  rabbits  aseptic  glass  capsules  containing  ster- 
ilized putrid  infusion  of  meat ;  the  wounds  were  treated  under 
the  strictest  antiseptic  precautions,  and  healed  by  primary  union. 
After  the  wound  was  healed,  he  broke  off  subcutaneously  both 
ends  of  the  glass  capsule,  so  as  to  bring  the  fluid  it  contained 
into  contact  with  the  tissues.  Three  to  six  weeks  after  implanta- 
tion of  the  capsule  the  parts  were  incised  and  examined.  The 
ends  of  the  capsule  were  always  found  to  contain  a  few  drops 
of  thin  yellow  pus,  which,  under  the  microscope,  showed  all  the 
characteristic  appearances  of  this  fluid.  The  surrounding  tissues 
were  not  affected.  Cultivation  experiments  yielded  negative 
results.  When  the  capsules  were  broken,  the  ptomaines  came 
in  contact  with  the  leucocytes  which  had  accumulated  around 
the  foreign  body,  and  by  their  local  toxic  effects  transformed 
them  into  pus  corpuscles,  while  no  evidences  of  local  infection 
were  present,  which  shows  conclusively  that  the  transformation 
of  the  leucocytes  into  pus  corpuscles  was  accomplished  by  the 
ptomaines.  In  about  twenty  experiments  the  pus  was  found  only 
inside  the  capsule.  In  the  cases  in  which  the  tube  had  been  im- 
planted for  eight  weeks,  the  conditions  remained  the  same.  Wei- 
gert  has  repeatedly  shown  that  the  difference  between  a  purulent 
and  fibrinous  exudation  can  be  readily  demonstrated,  as  the  former 
does  not  coagulate,  although  white  corpuscles  and  plasma  may 
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be  present.  Klemperer  believes  that  this  is  due  to  a  previous 
destruction  of  fibrinogen  by  the  microorganisms.  The  putrid 
meat  infusion  used  by  Scheuerlen  caused  limited  suppuration, 
and  on  that  account  it  must  also  have  possessed  the  property 
to  prevent  coagulation.  To  prove  this,  he  made  the  follow- 
ing experiment :  The  abdomen  of  a  rabbit  was  opened  while 
the  animal  was  under  the  influence  of  chloroform,  and  blood 
was  drawn  directly  from  the  aorta  into  a  glass  tube  containing 
putrid  extract  of  meat.  As  the  fluids  gradually  became  mixed, 
the  blood  assumed  a  brownish-red  color ;  coagulation  did  not 
take  place  after  hours  and  days,  while  in  the  control  experi- 
ments, with  solution  of  salt,  the  blood  coagulated  firmly  after 
the  lapse  of  a  few  minutes.  Microscopical  examination  of  the 
mixture  of  blood  and  putrid  fluid  showed  no  fibrin  and  no  rouleaux 
of  red  blood-corpuscles.  Both  the  red  and  white  corpuscles 
were  contracted  and  corrugated.  He  next  made  thirty  cultures  of 
the  staphylococcus  pyogenes  aureus  on  agar-agar  gelatine,  and 
the  same  number  of  cultures  of  the  albus,  and  after  completion 
of  their  growth,  fourteen  days  later,  he  sterilized  them  with  boil- 
ing water,  and  after  shaking  the  fluid  removed  the  cultures  and 
boiled  them  for  a  few  minutes,  and  finally  filtered  them  ;  and 
thus  obtained  about  150  c.cm.  of  a  light  yellow  fluid.  This  was 
reduced  to  8  c.cm.  by  boiling;  when  used,  the  fluid  was  again 
filtered.  The  filtrate  was  put  in  capsules  and  introduced  into  the 
subcutaneous  tissues  of  animals  in  the  same  manner  as  in  the 
preceding  experiments.  The  suppuration  which  followed  was 
again  found  to  be  limited  to  the  inside  of  the  broken  glass  cap- 
sules, the  same  as  in  the  experiments  with  the  sterilized  putrid 
meat  infusion.  The  cadaverin  and  putrescin,  two  ptomaines 
prepared  by  Brieger,  were  next  experimented  with  in  the  same 
manner.  In  preventing  coagulation  the  results  were  even  more 
marked  than  with  the  former  substances.  Both  also  produced 
the  same  localized  suppuration  in  the  interior  of  the  broken 
glass  capsule.  Cadaverin  has  lately  been  produced  chemically 
by  Ladenberg  from  trimethylen-cyanuret  as  pentamethyl-endio- 
min. 

These  experiments  leave   no  doubt  that  ptomaines   exert  a 
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chemical  influence  on  leucocytes  and  embryonal  tissue,  which 
transforms  these  tissues  into  pus  corpuscles.  The  suppuration 
which  is  thus  produced,  however,  never  extends  beyond  the 
tissues  which  are  brought  in  direct  contact  with  them,  and,  there- 
fore, always  remains  circumscribed.  In  this  respect  the  experi- 
ments just  cited  do  not  correspond  with  suppuration  as  we  meet 
it  at  the  bedside,  as  here  from  the  same  causes,  and  apparently 
under  the  same  conditions,  the  process  presents  the  greatest 
variations  in  reference  to  its  intensity  and  extent.  In  one  case 
the  suppuration  remains  circumscribed,  resulting  in  a  furuncle ; 
in  others  the  regional  infection  is  more  extensive,  and  a  diffuse 
phlegmonous  inflammation  is  the  result;  while  in  a  third  class, 
the  local  infection  leads  to  general  invasion,  and  the  patient  dies 
of  sepsis  or  pyaemia.  The  clinical  forms  are  noted  for  the  pro- 
gressive character  of  the  infection,  which  is  due  to  the  multipli- 
cation of  microorganisms  within  the  body,  and  the  production 
of  ptomaines  proportionate  in  amount  to  the  number  of  microbes 
present.  Practically,  the  matter  remains  the  same  as  before  it  was 
known  that  ptomaines  could  cause  suppuration,  as  pus  microbes 
must  be  introduced  into  the  organism  before  ptomaines  can  be 
produced,  and  for  the  practical  surgeon  it  is  immaterial  to  know 
whether  suppuration  is  the  direct  or  indirect  result  of  the  presence 
of  pus  microbes.  Scientifically,  however,  this  question  has  an 
important  bearing,  and  has  again  awakened  interest  in  the  ques- 
tion : 

Ca7i  Siippiiration  be  Produced  by  Chemical  Itritants  ? 

Grawitz  and  de  Bary  produced  by  subcutaneous  injections  of 
turpentine,  variable  results  in  different  animals.  Injections  of 
turpentine,  with  or  without  pus  microbes,  produced  inflammation, 
but  no  suppuration  in  rabbits  and  guinea-pigs  ;  while  in  dogs  the 
same  injections  invariably  caused  suppuration.  Croton  oil  was 
found  to  possess  no  influence  in  retarding  the  growth  of  pus 
microbes.  Injection  experiments  demonstrated  that  this  sub- 
stance in  small  quantities  in  the  connective  tissue  of  rabbits 
caused  a  serous  or  fibrinous  exudation,  while  larger  doses  acted 
as  a  caustic,  and  were  only  occasionally  followed  by  suppuration. 
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Injections  of  a  mixture  of  pus  microbes  and  croton  oil  always 
caused  suppuration.  They  maintained  that  certain  chemical 
substances,  used  in  a  definite  degree  of  concentration,  injected 
into  the  subcutaneous  tissue  of  animals,  prepared  the  tissues  for 
the  growth  of  pus  microbes. 

Councilman  ("ZurAetiologie  der  Eiterung,"  Virchow's  Archiv, 
B.  xcii.  pp.  217-230)  introduced  turpentine  and  croton  oil  in 
aseptic  glass  capsules  into  the  connective  tissue  of  animals,  and 
after  the  wound  had  healed  and  the  capsules  had  become  en- 
cysted, ruptured  them  subcutaneously.  He  observed  that  these 
substances  caused  a  circumscribed  suppuration. 

Uskofr("  Giebt  es  eine  Eiterung,  unabhiingig  von  niederen 
Organismen?"  Virchow's  Archiv,  B.  Ixxxv.,  188 1)  found  by  his 
experiments  that  a  considerable  quantity  of  indifferent  substances, 
such  as  milk,  olive  oil,  etc.,  if  injected  subcutaneously  in  animals, 
either  at  once,  or  by  repeating  the  injection  from  time  to  time, 
caused  suppuration,  and  that  turpentine  administered  in  this 
manner  always  acted  as  a  pyogenic  agent. 

Orthmann  ("Ueberdie  Ursachen  der  Eiterbildung,"  Virchow's 
Archiv,  B.  xc.  pp.  544—554),  under  Rosenbach's  supervision, 
repeated  Uskoff's  experiments,  and  by  resorting  to  more  strict 
antiseptic  precautions  could  not  verify  the  correctness  of  his 
conclusions  in  regard  to  the  pyogenic  properties  of  indifferent 
substances.  His  experiments  with  croton  oil,  turpentine,  and 
metallic  mercury  resulted  in  inflammation  and  suppuration. 
Cultivation  experiments  with  pus  thus  produced  showed  that  it 
was  sterile. 

Scheuerlen  ("Die  Entstehung  und  Erzeugung  der  Eiterung 
durch  chemische  Reizmittel,"  i887)made  a  series  of  very  carefully 
conducted  experiments,  and  came  to  the  conclusion  that  aseptic 
substances  never  produced  suppuration.  He  modified  Council- 
man's method  by  substituting  capillary  glass  tubes  for  the  glass 
capsules,  which  were  rendered  perfectly  aseptic,  and  were  then 
charged  with  from  one  to  four  drops  of  turpentine,  after  which 
they  were  sealed  in  the  flame  of  a  spirit  lamp.  They  were 
inserted  into  the  tissues  through  a  long,  hollow  needle,  in  order 
to  avoid  the  necessity  of  making  an  incision.     After  the  glass 
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was  put  in  the  proper  place  the  needle  was  withdrawn,  and  the 
puncture  closed  with  iodoform  collodion.  After  the  puncture 
was  healed  the  glass  tube  was  broken  underneath  the  skin.  He 
extended  his  investigations  to  other  irritating  substances  aside 
from  turpentine,  but  in  no  instance  was  the  experin>ent  followed 
by  suppuration. 

Quite  recently,  Grawitz  and  de  Bary  ("  Ueber  die  Ursachen 
der  subcutanen  Entzundung  und  Eiterung,"  Virchow's  Archiv, 
B.  cviii.  pp.  67-103)  rgain  upheld  the  theory  that  suppuration  can 
be  produced  by  irritating  substances  independently  of  micro- 
organisms. Among  the  many  important  conclusions  drawn  from 
their  numerous  experiments  may  be  mentioned  the  following: 

1.  Weak  solutions  of  nitrate  of  silver,  0.5  per  cent.,  if  ad- 
ministered subcutaneously,  are  absorbed;  strong  solutions,  5  per 
cent.,  in  dogs  produce  suppuration,  in  guinea-pigs  only  inflam- 
matory swelling. 

2.  To  a  number  of  chemical  agents,  such  as  concentrated  solu- 
tion of  salt,  acids,  etc.,  a  considerable  quantity  of  a  culture  of 
staphylococcus  can  be  added  without  suppuration  following  the 
injection. 

3.  In  rabbits  and  guinea-pigs,  even  a  large  quantity  of  turpen- 
tine can  be  injected  without  causing  suppuration.  In  dogs,  tur- 
pentine injection  into  the  subcutaneous  tissue  acts  as  a  pyogenic 
substance  par  excellence.  These  experimenters  affirm  that  the 
microbes  of  suppuration  alone  cannot  produce  pus  in  the  sub- 
cutaneous tissue  in  dogs  and  rabbits.  On  the  other  hand,  they 
claim  that  chemical  substances,  mycotically  pure,  can,  under 
certain  conditions,  produce  suppuration,  and  must,  when  used  in 
proper  doses  and  concentration  in  the  right  kind  of  animals, 
produce  suppuration  without  fail. 

From  a  clinical  aspect,  the  absence  of  pus  microbes  in  non- 
purulent inflammatory  products  speaks  strongly  in  favor  of  a 
microbic  cause  of  suppuration. 

Ruiys  ("  Ueber  die  Ursachen  der  Eiterung,"  Deutsche  med. 
WocJienscJirift,  1885,  No.  48)  made  some  exceedingly  interesting 
experiments  on  the  pyogenic  action  of  different  substances, 
selecting  the  anterior  chamber  of  the  eye  as  the  seat  for  injection. 
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The  results  of  his  experiments  were  such  that  he  claimed,  in  a 
most  positive  and  emphatic  manner,  that  suppuration  never 
takes  place  without  microorganisms. 

Biondi  expressed  himself  to  the  same  effect. 

If  we  think  for  a  moment  how  difficult  it  is  in  experimenting 
on  animals  with  indifferent  substances  and  chemical  irritants  to 
procure  for  the  seat  of  injection  a  perfectly  aseptic  condition,  it 
is  not  difficult  to  conceive  that  opinions  still  differ  in  regard  to  the 
immediate  cause  of  suppuration.  At  the  same  time,  Watson 
Cheyne  has  shown  most  conclusively  in  his  article  on  "  Suppu- 
ration and  Septic  Diseases,"  to  which  frequent  allusion  has  been 
made,  that  the  number  of  bacteria  introduced  greatly  modifies 
not  only  the  intensity  of  symptoms,  but  also  the  character  of 
the  disease.  His  experiments  were  made  with  cultivations  of 
Hauser's  proteus  vulgaris.  He  estimated  that  yV^h  c.cm.  of 
an  undiluted  cultivation  of  this  microbe  contains  225,000,000  of 
bacteria,  and  when  this  quantity  was  injected  into  the  mus- 
cular tissue  of  a  rabbit  it  produced  speedy  death.  4Vth  c.cm. 
administered  in  the  same  manner  caused  an  extensive  abscess  at 
the  point  of  injection,  and  death  of  the  animal  in  six  or  eight 
weeks.  Doses  of  less  than  -j^th  c.cm.  produced  no  effect — in 
fact,  doses  of  less  than  j^^h.  to  y^th  c.cm.,  or,  in  other  words, 
fewer  than  about  18,000,000  bacteria,  seldom  caused  any  result. 
The  same  observer  found  that  in  the  case  of  staphylococcus 
pyogenes  aureus  that  it  was  necessary  to  inject  something  like 
1,000,000,000  cocci  into  the  muscles  of  rabbits,  in  order  to  cause 
a  rapidly  fatal  result,  while  250,000,000  produced  a  small  abscess. 
In  the  case  of  the  tetanus  bacillus,  death  did  not  occur  in  rab- 
bits when  fewer  than  looo  bacilli  were  introduced.  He  believes 
that  the  preformed  ptomaines  in  these  cases  alter  the  result. 
It  is  therefore  quite  possible  that,  in  the  experiments  in  which 
injection  of  pus  microbes  did  not  produce  suppuration,  an  in- 
sufficient number  of  cocci  were  injected  to  produce  the  desired 
result,  and  that  where  inert  substances  and  chemical  irritants 
caused  suppuration  the  injected  material  was  contaminated,  or 
that  infection  at  the  point  of  injection  occurred  through  the 
wound  or  subsequently  through  the  circulation.      The  latter 
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mode  of  infection  should  'always  be  borne  in  mind  where  the 
presence  of  an  aseptic  body  in  the  living  tissues  has  apparently 
been  the  cause  of  suppuration.  The  tissues  altered  by  the 
action  of  chemical  irritants  constitute  a  foreign  substance  which 
may  determine  localization  of  floating  microbes,  while,  at  the 
same  time,  the  chemical  alterations  which  they  have  caused  in 
the  tissues  have  prepared  a  favorable  soil  for  their  reproduction. 
Practically,  in  man,  suppuration  without  microorganisms  is  only 
possible  on  the  surface  of  the  body,  as  the  products  of  a  sup- 
purative inflammation  in  any  of  the  internal  organs  always  show 
the  presence  of  pyogenic  microbes  which  can  be  cultivated,  and 
it  is  only  rational  to  conclude  that  the  inflammation  and  subse- 
quent suppuration  were  caused  by  pyogenic  microorganisms  or 
their  products,  the  ptomaines. 

Pi{s  Microbes  in  Different  Suppurative  Affections. 

Direct  infection  with  pus  microbes  can  only  take  place 
through  the  cutaneous  and  accessible  surfaces  or  through 
wounds.  Suppuration  in  the  interior  of  the  body,  in  the 
absence  of  a  wound  or  other  recognizable  infection-atrium, 
must  be  considered  in  the  light  of  an  auto-infection  with  pyo- 
genic microbes. 

I.  Suppurative  Affections  of  the  Skin. — Longard  ("  Ueber 
Folliculitis  abscedens  infantum,"  Archiv  f.  Kinderheilkunde,  B. 
viii.  Heft  5, 1 887) has  made  a  careful  microscopico-bacteriological 
examination  of  nine  cases  of  furunculosis  in  young  children. 
In  four  of  these  cases  he  found  the  staphylococcus  pyogenes 
albus  alone,  in  five  cases  in  combination  with  the  staphylococcus 
pyogenes  aureus  ;  the  identity  of  these  microbes  with  those  de- 
scribed by  Rosenbach  was  demonstrated  by  cultivations  and  ex- 
periments on  rabbits.  The  microbes  were  not  found  in  the  fecal 
discharges  of  the  patients,  but  were  found,  in  small  numbers,  in 
the  diapers  of  healthy  unclean  children,  as  well  as  in  the  diapers 
of  those  suffering  from  folliculitis.  He  believes  that  the  pus 
microbes  were  the  direct  cause  of  the  affection,  and  that  the 
infection  took  place  through  the  sweat  glands,  as  the  microbes 
were  found  in  abundance  upon  the  inner  surface  of  the  mem- 
brana  propria  of  these  appendages  of  the  skin.     As  soon  as  they 
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reached  the  subcutaneous  connective  tissue  they  produced  sup- 
purative inflammation. 

Experiments  on  dogs  and  rabbits,  by  cutaneous  inoculations 
with  pus  microbes  cultivated  from  the  furuncles,  produced  a 
slight  swelling  and  redness,  and  in  some  instances  the  formation 
of  small  pustules.  The  result  was  always  the  same  whether  the 
pus  was  taken  from  the  cultivation  grown  from  a  furuncle,  a 
suppurating  wound  that  healed  without  fever,  or  from  a  pya^mic 
patient.  The  cutaneous  inoculation  experiments  of  Garre, 
Bockhart,  and  Bumin  upon  themselves  have  been  previously  re- 
ferred to,  and  they  prove  that  many  of  the  circumscribed  sup- 
purative affections  of  the  skin  are  caused  by  direct  inoculation 
with  pus  microbes  which  enter  the  connective  tissue,  either 
through  a  slight  abrasion  or  through  the  glands  of  the  skin. 

2.  Serous  Cavities. — A  most  interesting  investigation  of  the 
conditions  under  which  infection  of  the  peritoneum  can  take  place 
has  been  made  by  Grawitz  ("  Statistischer  und  experimentell. 
pathologischer  Beitrag,"  Charite  Annalen,  B.  xi.  p.  770).  From 
his  own  experiments  he  came  to  the  conclusion  that  the  injec- 
tion into  the  healthy  peritoneal  cavity  of  schizomycetes,  pyo- 
genic as  well  as  non-pyogenic,  produced  no  unfavorable  results. 
Peritonitis  was  caused  only  when  the  microbes  were  mixed  with 
a  caustic  fluid,  or  when  the  peritoneal  cavity  contained  a  fluid 
which  could  serve  the  purpose  of  a  nutrient  medium ;  also, 
when  the  amount  of  fluid  injected  exceeded  the  absorbing 
capacity  of  the  peritoneum ;  or,  finally,  if  the  peritoneum  was 
injured  at  the  same  time,  or  the  abdomen  was  opened  by  a  pene- 
trating wound.  Strange  as  it  may  appear,  he  claims  that  the 
injection  into  the  peritoneal  cavity  of  intestinal  contents  caused 
no  peritonitis  as  long  as  the  punctured  wound  remained  aseptic. 

Leyden  ("Ueber  spontane  peritonitis,"  Deutsch.  med.  Wochen- 
schrift,  1884,  p.  212)  demonstrated  the  presence  of  streptococci 
in  the  exudations  of  cases  of  apparently  spontaneous  peritonitis. 

Garre  ("  Bacteriologische  Untersuchungen  von  serosen  Trans- 
und  Exsudaten  und  Atheromen,"  Corres.  bl.  f.  Scliweizerarzte, 
1886,  No.  17)  examined  carefully  for  the  presence  of  microor- 
ganisms in  hydrocele  fluid,  serous,  peritoneal,  and  pleural  effu- 
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sions,  and  the  contents  of  joints  the  seat  of  serous  synovitis,  etc.^ 
by  means  of  microscopical  examination  and  cultivation  experi- 
ments, always  with  negative  results. 

The  same  author  ("Bacteriologische  Untersuchungen  des  Bruch- 
wassers  eingeklemmter  Hernien."  Fortscliritte  der  Medicin^  B.  lo, 
pp.486— 490),  in  orderto  test  the  observations  of  Nepveau,  accord- 
ing to  whom  the  transuded  fluid  in  a  hernial  sac  constantly  con- 
tains bacteria,  examined  eight  cases  of  incarcerated  hernia. 
Although  the  microscope  was  used  together  with  delicate 
reagents  for  microorganisms  and  cultivations  in  gelatine,  bacteria 
were  found  in  only  a  few  instances.  The  fluid  in  the  sac  of 
non-incarcerated  hernias  examined  by  these  methods  was  found 
absolutely  sterile.  Analysis  of  all  the  cases  examined  demon- 
strated that  the  length  of  time  the  incarceration  has  existed  has 
no  significance  as  regards  the  presence  of  bacteria;  since,  in 
recent  cases,  positive  results  were  obtained,  while  in  a  case  in 
which  incarceration  had  existed  for  eight  days  the  result  was 
negative.  Furthermore,  the  odor  of  the  fluid  is  no  indication 
of  the  presence  of  bacteria,  as  these  may  be  absent  even  in  fluid 
having  a  fecal  odor.  In  cases  in  which  the  bowel  becomes 
gangrenous  bacteria  pass  through  its  walls  and  death  is  caused 
by  septic  peritonitis. 

FrJinkel  ("Ueberpuerperale  Y^xxiom^xs^  Dentscli.nied.  WocJien- 
schrift,  1884,  p.  212)  has  found  the  streptococcus  pyogenes  in  a 
great  variety  of  puerperal  diseases  ;  especially  in  cases  in  which 
the  local  affection  implicated  the  lymphatic  vessels.  In  such 
cases,  the  microbes  found  entrance  into  the  pelvic  tissues  from 
abrasions  or  ulcers  in  the  vagina,  and  by  extension  of  the 
inflammatory  process  the  broad  ligaments  and  the  peritoneum 
are  successively  reached;  after  the  peritoneum  has  once  been 
reached,  rapid  diff"usion  takes  place,  and  finally  the  diaphragm 
and  pleura  are  implicated  in  the  same  process,  and  the  microbes 
reach  the  blood  and  cause  sepsis  and  pyamia. 

Friinkel  (yBerl.  klin.  WochenscJunft.  May  14,  1888)  made  a 
bacteriological  study  of  twelve  cases  of  empyema.  In  three 
cases  in  which  no  special  cause  could  be  traced  the  pus  con- 
tained exclusively  the  streptococcus  pyogenes.  In  three  cases 
the  pus  contained  only  pneumococci.     Other  authors  have  founds 
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in  such  cases,  also  other  pus  microbes.  Frankel  thinks  that 
when  this  is  the  case,  they  have  been  deposited  in  consequence 
of  a  secondary  invasion.  The  presence  of  streptococci  in  the 
pus  from  a  suppurating  pleural  cavity  presents  nothing  character- 
istic, as  the  microbe  is  also  found  in  cases  in  which  the  empyema 
is  secondary  to  pneumonia  and  tuberculosis.  On  the  other 
hand,  he  assigns  to  the  pneumococcus  in  pus  removed  from  a 
pleural  cavity  a  diagnostic  significance,  as  it  proves,  beyond  all 
doubt,  that  the  suppurative  pleuritis  occurred  in  the  course  of 
a  pneumonia  as  a  secondary  affection,  consequently  its  pres- 
ence in  the  pus  is  positive  proof  that  a  pneumonia  exists,  or  has 
existed,  even  if  the  clinical  and  physical  symptoms  were  not 
sufficiently  clear  to  indicate  its  existence.  In  four  cases  the 
empyema  had  a  tubercular  origin,  in  two  of  which  pneumothorax 
existed  at  the  same  time.  The  presence  of  the  bacillus  of  tuber- 
culosis in  the  pus  is  not  easy  to  demonstrate,  but  the  absence  of 
this  microbe  is  no  sign  that  the  disease  is  not  tubercular,  as 
inoculations  with  such  pus  in  animals  almost  constantly  pro- 
duce typical  tuberculosis.  In  the  pus  of  tubercular  pyo-pneumo- 
thorax,  if  microorganisms  are  present,  the  bacillus  of  tubercu- 
losis can  be  found,  and  the  pus  shows  no  tendency  to  undergo 
putrefactive  changes,  in  contradistinction  to  empyema  occurring 
in  non-tubercular  subjects,  in  whom  spontaneous  discharge 
through  the  bronchial  tubes  takes  place. 

In  the  discussion  on  Fninkel's  paper,  Senator  maintained  that 
putrefaction  is  prevented  by  the  parenchyma  of  the  lungs  acting 
as  a  filter,  preventing  ingress  of  bacteria  with  the  inspired  air, 
and  by  the  presence  of  a  large  amount  of  carbonic  acid  gas  in 
the  air  of  the  cavity,  as  it  is  well  known  that  microbes  do  not 
thrive  as  well  in  such  an  atmosphere  as  in  ordinary  air.  Frankel 
believes  that  the  absence  of  putrefaction  in  such  cavities  is  due 
to  the  fact  that  few,  if  any  organisms,  except  tubercle  bacilli, 
are  present  in  pus,  and  these  do  not  cause  putrefaction.  It 
seems  that  tubercular  pus  does  not  furnish  a  favorable  soil  for 
the  growth  of  other  germs, 

Ehrlich  (Be>'/.  klin.  Wochensclirift,  May  14,  1888)  has  made  a 
bacteriological  study  of  the  pus  in  nineteen  cases  of  empyema; 
in  only  seven  of  these  could  the  bacillus  of  tuberculosis  be  found  ; 
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in  the  remaining  twelve  this  microbe  could  not  be  found,  and 
upon  this  negative  ground  the  existence  of  tuberculosis  was  ex- 
cluded. Further  observation  in  these  cases  after  operation  cor- 
roborated the  diagnosis.  He  asserts,  therefore,  that  in  the  puru- 
lent pleuritic  exudation  in  tubercular  patients,  in  empyema,  and 
pyo-pneumothorax,  thi  presence  of  the  specific  microbic  cause 
can  always  be  demonstrated.  In  a  case  of  pneumohydrothorax 
he  failed  to  find  the  bacillus  until  the  effusion  had  undergone 
transformation  into  pus,  when  its  presence  could  be  readily  de- 
monstrated. Some  of  the  pus  corpuscles  contained  as  many  as 
twenty  bacilli.  He  places  the  greatest  importance  on  a  bacterio- 
logical examination  of  the  pus  as  a  means  of  differential  diag- 
nosis between  suppurative  and  tubercular  empyaima. 

3.  Purulent  Arthritis. — Reference  has  already  been  made  to 
the  bacteriological  researches  of  Garre,  who  never  found  bacteria 
of  any  kind  in  the  serous  effusions  of  joints.  Suppurative  syno- 
vitis, in  an  intact  joint,  is  always  caused  by  localization  of  pus 
microbes  in  the  synovial  membrane,  where  their  presence  excites 
a  purulent  inflammation.  In  this  manner  the  metastatic  suppu- 
rative synovitis,  as  it  occurs  in  pysemia,  in  some  cases  of  gonor- 
rhcea,  and  in  some  of  the  general  infective  diseases,  is  caused. 
In  animals  susceptible  to  purulent  infection,  the  injection  into  a 
joint  of  a  pure  culture  of  pus  microbes  is  usually  followed  by 
destructive  purulent  inflammation,  and,  not  infrequently,  by  the 
formation  of  extensive  para-articular  abscesses. 

Hoffa  ("  Bacteriologische  Mittheilungen  aus  dem  Laboratorium 
der  chirurgischen  Klinik  des  Prof  .Maas,"  Wiirzburg,  FortscJiritte 
der  Medicin,  B.  iv.  p.  75),  Kranzfeld  ("Zur  Aetiologie  der  acuten 
Eiterungen,"  St.  Petersburg,  \2>^6,  Ceiitmlblatt  f.  Chirurgie,  1886, 
p.  529),  and  Krause  ("Ueber  acute  eitrige  Synovitis  bei  kleinen 
Kindern  und  iibe^  den  beidieser  Affection  vorkomenden  Ketten- 
coccus,"  Berl.klin.  Woclienschrift,  1884,  No.  43)  have  studied  with 
special  care  the  bacteriological  origin  of  suppurative  synovitis. 
Krause  found  in  the  pus  of  suppurating  joints  in  small  children 
a  streptococcus,  the  identity  of  which  with  the  one  described  by 
Rosenbach  was  proved  by  cultivation  experiments.  In  one  case 
the  same  microbe   was  also  found  in  the  products  of  a  purulent 
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meningitis,  which  followed  in  the  course  of  the  joint  disease. 
The  same  streptococcus  was  found  by  Heubner  and  Bahrdt  ("  Zur 
Kenntniss  der  Gelenkeitenungbei  Scharlach,"  Ber/.  klin.  Wochen- 
schrift  1884,  No.  44)  in  pus  from  a  suppurating  joint,  and  in  the 
diphtheritic  membranes  of  a  scarlet  fever  patient.  Clinical 
experience  and  experimental  research  appear  to  prove  that  puru- 
lent synovitis  occurring  independently  of  osteomyelitis  is,  in  the 
majority  of  cases,  caused  by  the  streptococcus  pyogenes. 

4.  Acute  Suppurative  Osteomyelitis. — Acute  suppurative 
inflammation  in  bone,  when  it  occurs  independently  of  an  external 
wound,  and  consequently  of  direct  infection,  furnishes  one  of 
the  most  interesting,  and,  thanks  to  the  patient  and  persevering 
investigations  of  a  number  of  the  foremost  pathologists,  one  of 
the  best  known  forms  of  purulent  infection.  For  years  it  has 
been  contended  by  some  who  made  the  etiology  of  acute  osteo- 
myelitis the  subject  of  experimentation,  that  it  is  caused  by  a 
specific  microbe  not  found  in  other  forms  of  suppuration.  Con- 
vincing evidence,  however,  has  been  accumulating  for  a  number 
of  years  which  seems  to  leave  no  further  doubt  that  the  ordinary 
microbes  of  suppuration  are  the  cause  of  this  form  of  suppura- 
tive inflammation,  and  that  the  gravity  of  the  symptoms  which 
attend  the  disease,  as  compared  with  other  suppurative  processes, 
is  owing  to  the  anatomical  location  and  structure  of  the  inflamed 
tissues,  rather  than  to  any  difference  in  the  microbic  cause. 

Rosenbach  ("  Vorliiufige  Mittheilung  iiber  die  acute  Osteo- 
myelitis beim  Menschen  erzeugenden  Microorganismen,"  Cen- 
tralblatt  f.  Chirnrgie,  1884,  p.  65),  as  early  as  1881,  cultivated 
the  staphylococcus  from  osteomyelitic  pus.  In  one  case  the 
yellow  and  the  white  staphylococcus  were  found  combined, 
in  another  case  the  staphylococcus  albus  alone,  while  in'  a 
third  case  the  staphylococcus  aureus  and  the  streptococcus 
pyogenes  were  found  present  together.  Rosenbach  pro- 
duced the  same  result  in  his  experiments  by  injection  of  a 
pure  cultivation  of  pus  microbes  from  a  furuncle  of  the  lip,  as 
Struck  did  with  cultivations  from  the  pus  of  osteomyelitis,  and 
with  osteomyelitic  pus  injected  into  the  subcutaneous  connective 
tissue  he  produced  an  ordinary  abscess.     Recurrent  attacks  of 
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osteomyelitis  years  after  the  primary  disease,  he  explains  by 
assuming  that  after  the  first  attack  some  of  the  microbes  are  left 
in  the  tissues,  and  remain  in  a  latent  condition  until  at  some  sub- 
sequent time  local  conditions  are  created  which  enable  them 
again  to  display  their  pathogenic  properties.  Ogston  found  the 
staphylococcus  in  the  pus  of  a  case  of  acute  osteomyelitis 

Struck  ("Ueber  eine  im  Kaiserlichen  Gesundheitsamt  ausge- 
fiihrte  Arbeit,  welche  zur  Entdeckung  des  die  acute  infecti5se 
Osteomyelitis  erzeugenden  Microorganismus  gefiihr  hat,"  Deutsche 
med.  Wochenschrift,  1883,  No.  46)  obtained  from  the  pus  of  an 
acute  case  of  osteomyelitis  upon  gelatine,  an  orange-yellow 
culture ;  the  identity  of  this  cultivation  with  the  staphylococcus 
pyogenes  aureus  was  soon  generally  recognized.  By  injecting  a 
pure  culture  into  the  circulation  of  animals  which  had  been  sub- 
jected a  few  days  before  to  injury  of  bone,  as  contusion  or  frac- 
ture, he  produced  a  suppurative  inflammation  at  the  seat  of  trauma. 

Even  before  the  microbic  cause  of  acute  osteomyelitis  was 
understood,  Kocher  ("Die  acute  Osteomyelitis  mit  besonderer 
Riicksicht  auf  ihre  Ursachen,"  Deutsche  Zeitschrift  f.  Chirurgie, 
B.  xi.  p.  87)  believed  that  the  infection,  in  some  cases  at  least, 
occurred  through  the  intestinal  canal,  and  made  some  experi- 
ments to  prove  this  point.  In  dogs  he  produced  subcutaneous 
fractures,  and  then  fed  them  large  quantities  of  putrid  material, 
and,  in  some  cases,  succeeded  in  producing  suppuration  at  the 
seat  of  injury.  In  his  clinical  experience  he  also  observed  that 
in  many  cases  of  acute  suppurative  osteomyelitis  the  premoni- 
tory symptoms  pointed  to  the  gastro-intestinal  canal  as  the  portio 
mvasionis. 

Krause  ("Ueber  einen  bei  der  acuten  infectiusen  Osteomyelitis 
des  Menschen  vorkommenden  Micrococcus,"  Fortschritte  der 
Medicin,  1884,  Nos.  7,  8)  cultivated  from  osteomyelitic  pus  the 
staphylococcus  pyogenes  aureus  and  albus,  which  he  also  found 
in  the  effusion  in  joints,  when  this  occurred  as  a  complication  of 
the  disease.  Injection  of  a  pure  culture  of  these  cocci  into  the 
peritoneal  cavity  of  animals  caused  suppurative  peritonitis. 
Intravenous  injections,  with  or  without  previous  fracture,  were 
followed  most  frequently  by  suppuration  in   joints  and  muscles. 
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If  a  bone  was  fractured  subcutaneously  before  the  injection,  he 
frequently  observed  suppuration  at  the  seat  of  fracture,  and  from 
the  pus  the  staphylococcus  could  again  be  cultivated.  Foci  in 
the  kidneys  were  always  present  in  all  of  these  experiments. 

Garre  ("Zur  Aetiologie  acut  eitriger  Entziindungen,"  Fort- 
schritte  derMedicin,  1885,  p.  165)  corroborated  by  his  own  experi- 
mental work  the  observations  made  by  Rosenbach,  and,  in 
addition,  he  showed  that  in  acute  suppurative  osteomyelitis  the 
staphylococcus  is  also  present  in  the  blood. 

Muller("Die  acute  Osteomyelitis  der  Gelenkgebiete,"  Deutsche 
ZeitscJirift  f.  Chintrgie,  B.  xxi.  Hefte  5  u.  6)  succeeded  in  culti- 
vating the  staphylococcus  pyogenes  aureus  from  the  yellow 
granulations  in  cases  of  acute  epiphyseary  osteomyelitis, 

Rodet's  ("Etude experimentelle  sur  1'  osteomyelite  infectieuse," 
Coinpt.  rend.,  1884,  No.  14)  researches  deserve  special  mention, 
as  he  succeeded  in  producing  suppurative  osteomyelitis  in  ani- 
mals without  inflicting  a  trauma  before  or  after  the  infection. 
This  result  could  only  be  obtained  by  resorting  to  intravenous 
injections.  The  purulent  inflammation,  which  was  generally 
circumscribed,  was  usually  located  near  the  epiphysis;  it  seldom 
extended  over  a  considerable  portion  of  the  shaft.  In  many 
cases  epiphyseolysis  occurred,  and  very  frequently  a  suppura- 
tive arthritis  of  the  adjacent  joint.  In  the  most  acute  cases,  the 
animals  died  within  twenty-four  hours  without  any  appreciable 
changes  in  the  bones.  The  detection  of  the  microbes  in  the 
blood  was  the  most  difficult;  they  were  found  most  readily  in 
the  kidneys,  in  which  often  multiple  abscesses  were  found. 
Subcutaneous  inoculation  resulted  in  local  suppuration  ;  osteo- 
myelitis could  not  be  produced  in  this  manner.  Young  animals 
were  more  susceptible  to  inoculations.  According  to  Ro'det, 
the  osteomyelitic  cultures  lose  their  virulence  after  thirty  to 
forty  days.  In  one  of  his  experiments,  which  he  details  very 
minutely,  he  employed  a  culture  of  the  thirteenth  generation, 
and  produced  epiphyseal  osteomyelitis  of  both  femora,  of  one 
tibia,  and  of  one  humerus.  As,  the  result  of  his  observations,  he 
locates  as  the  primary  seat  of  osteomyelitis  of  the  long  bones 
the  medulla  in  close  proximity  to  the  epiphyseal    line.     When 
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separation  of  the  epiphysis  was  observed,  the  pathological  frac- 
ture always  occurred  on  the  side  of  the  diaphysis. 

Ribbert  ("Die  Schicksale  der  Osteomyelitis-coccen  im  Organ- 
ismus,"  Deutsche  med.  WocJienschnft,  1884,  No.  24)  made  investi- 
gations to  ascertain  the  extent  of  diffusion  of  the  osteomyelitic 
cocci  in  the  organism.  Twenty-four  hours  after  direct  injection 
into  the  circulation  he  found  them  in  all  the  organs,  later  only 
in  the  kidneys.  In  regard  to  their  localization,  the  following 
conditions  must  be  taken  into  consideration  : 

a.  Embolic  obstruction  of  capillary  vessels. 

b.  Elimination  of  pus  microbes  through  the  kidneys. 

c.  The  influence  of  traumatism. 

Liibbert  {Biologisclie  Spaltpilziintersuckung.  Der  Staphylo- 
coccus pyogenes  aureus  und  der  Osteomyelitis-coccus.  Wiirzburg. 
1886)  has  studied  the  effect  of  the  staphylococcus  pyogenes 
aureus,  the  microbe  most  frequently  found  in  osteomyelitis  on 
the  different  tissues.  From  his  experiments  he  came  to  the 
conclusion  that  the  intensity  of  its  action  varies  greatly  without 
a  sufficient  cause  for  it  being  known.  Inoculations  with  it  of 
superficial  abrasions  produced  no  effect.  Subcutaneous  inocula- 
tions resulted  in  the  formation  of  abscesses  which  at  times  be- 
came quite  diffuse.  Inoculations  of  granulation  surfaces  proved 
harmless.  Injections  into  the  pleural  and  peritoneal  cavities 
were  oftenest  followed  by  intense  general  symptoms.  Injections 
into  the  trachea  through  a  tracheotomy  wound  produced  sup- 
purative tracheitis  and  foci  in  the  lungs.  Intravascular  injections 
were  followed  by  symptoms  indicative  of  sepsis.  Foci  were  also 
found  in  the  intestinal  mucous  membrane.  Feeding  experiments 
proved  harmless. 

Kraske  (''  Zur  Aetiologie  und  Pathogenese  der  acuten  Osteo- 
myelitis," ArcJiiv  f.  klin.  Cliirurgie,  B.  xxxiv.  p.  701)  has  studied, 
from  a  clinical  standpoint,  the  manner  of  infection  in  cases  of 
acute  osteomyelitis.  In  one  case  he  could  trace  the  infection 
distinctly  to  a  furuncle  of  the  lip ;  but,  as  a  rule,  he  thinks  that 
infection  takes  place  through  a  wound  or  abrasion  of  the  skin. 
Infection  through  the  intestinal  canal  he  considers  possible,  but 
not  proven;  more  frequently  it  takes  place  through  the  respira- 
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tory  organs,  and  in  one  case  he  could  locate  the  infection  here 
with  certainty.  He  asserts  that  recurring  attacks  should  not 
always  be  looked  upon  as  the  result  of  former  infection,  but  as  a 
consequence  of  a  new  infection.  He  formulates  the  result  of  his 
clinical  studies  as  follows  : 

a.  The  staphylococcus  pyogenes  aureus  can  produce  osteo- 
myelitis, and,  in  fact,  is  most  frequently  met  with  in  the  osteo- 
myelitic  products. 

b.  In  a  certain  number  of  cases  acute  osteomyelitis  is  the 
result  of  a  mixed  infection  and  is  then  most  prone  to  pursue 
a  severe  course. 

c.  It  is  possible  that  the  result  of  further  investigation  will 
show  that  every  microorganism  that  possesses  pyogenic  proper- 
ties is  capable  of  causing  a  typical  osteomyelitis  in  man. 

The  structure  and  location  of  the  capillary  vessels  in  the 
vicinity  of  the  epiphyseal  cartilage  in  young  persons  determine 
the  localization  of  pus  microbes  in  this  part  of  the  long  bones, 
and,  almost  without  exception,  the  inflammatory  process  starts 
from  here. 

The  rapid  local  diffusion  of  the  process  is  largely  due  to  the 
unyielding  nature  of  the  tissues  around  the  primary  focus,  and 
to  the  fact  that  the  bloodvessels  are  directly  concerned  in  the 
extension  of  the  process  by  becoming  the  channels  for  the  dis- 
semination, their  contents  forming  the  nutrient  medium  for  the 
pus  microbes.  Thrombo-phlebitis  is  a  constant  and  early  condi- 
tion in  every  case  of  acute  osteomyelitis.  Coagulated  blood  is  an 
excellent  culture  substance  for  the  pus  microbes,  and  it  serves  the 
double  purpose  of  a  nutrient  substance,  and  a  medium  for  the  local 
spread  of  the  disease.  General  dissemination  and  metastatic  foci 
in  distant  organs,  or  in  other  bones,  are  often  observed  because 
the  pus  microbes  re-enter  the  vascular  system  again,  and  by  so 
doing  cause  a  coagulation-necrosis  of  the  intima  and  thrombosis ; 
and  subsequently  intravascular  growth  and  general  dissemina- 
tion from  such  centres  of  germ  growth  take  place. 

In  some  cases  even  during  the  earliest  stages  the  general 
symptoms  are  out  of  all  proportion  to  the  local  lesion,  present- 
ing a  clinical  picture  characteristic  of  intense  septic  intoxication. 
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It  is  very  possible  that  the  ptomaines  produced  by  the  pus 
microbes  in  the  medullary  tissue  of  bone  may  be  more  virulent 
or  produced  in  larger  quantities  than  in  suppurative  inflamma- 
tions in  other  organs.  Again,  the  ptomaines  gain  here  more 
ready  entrance  into  the  circulation,  as,  at  least,  part  of  them  are 
produced  within  the  bloodvessels  and  the  extravascular  products 
are  forced  rapidly  into  the  circulation  on  account  of  the  unyield- 
ing nature  of  the  tissues  around  the  primary  focus  of  inflam- 
mation. 

IX.  Gangrene. 

Gangrene,  resulting  from  mycosis  of  the  tissues,  is  caused  by 
one  of  three  well-defined  conditions  : 

1.  The  microbes  are  so  numerous  in  the  capillary  vessels  that 
their  presence  interferes  mechanically  with  the  blood  supply, 
and  death  of  the  part  ensues  in  consequence  of  greatly  dimin- 
ished or  suspended  nutrition. 

2.  The  microbes  in  the  tissues  produce  ptomaines  which 
destroy  the  tissue  by  their  direct  destructive  chemical  action  on 
the  protoplasm  of  the  cells. 

3.  The  specific  inflammation  caused  by  the  microbic  infection 
is  so  intense  that  the  inflammatory  products  in  the  paravascular 
tissues  accumulate  so  rapidly,  and  in  such  abundance,  that  nutri- 
tion is  suspended  by  impairment  or  suspension  of  the  arterial 
blood  supply,  or  mechanical  interference  with  the  venous  return 
of  the  blood  from  the  part,  or  both  of  these  conditions  com- 
bined. 

For  these  reasons  no  one  variety  of  microbes  can  be  the  sole 
cause  of  gangrene.  In  its  different  forms,  different  microbes 
will  be  found.  In  cases  of  inoculation  anthrax,  when  at  the  point 
of  inoculation  an  abundant  growth  of  the  bacillus  takes  place, 
the  connective-tissue  spaces  and  bloodvessels  become  so  blocked 
with  the  bacilli  that  circulation  is  mechanically  arrested,  and  a 
circumscribed  gangrene  is  the  result.  In  the  progressive  gan- 
grene which  Koch  produced  artificially  in  rabbits  by  subcutaneous 
inoculation  of  putrid  fluids,  the  gangrene  always  occurred  in 
advance   of  the   line   of  microbic   invasion,  and    must,  on   that 


SURGICAL    RELATIONS    OF    MICRO-ORGANISMS.        I35 

account,  have  been  caused  by  the  local  toxic  effects  of  the  pto- 
maines. In  phlegmonous  inflammation,  when  the  process  is 
very  acute  and  diffuse,  gangrene  frequently  follows  as  one  of  the 
consequences  of  the  inflammation,  and  the  microbe  which  is 
found  in  the  gangrenous  part  is  the  same  as  that  which  caused 
the  inflammation. 

Tricomi  ("II  micro-parasitica  della  gangrena  senile,"  Rivista 
intcrnazionale  di  Medichia  e.  Chirurgia,  1886)  has  found  a  slender, 
long  bacillus  in  the  blood  of  patients  suffering  from  senile  gan- 
grene. The  same  bacillus  was  also  found  in  the  secretions  of 
the  gangrenous  part  at  the  line  of  demarcation  in  the  lymph 
spaces,  and  in  the  subcutaneous  connective  tissue^  beyond  the 
seat  of  gangrene.  He  cultivated  the  microbe  successfully  upon 
gelatine,  agar-agar,  blood  serum,  and  potato.  The  bacillus  was 
readily  stained  with  red  and  blue  aniline  dyes,  and  often  a  spore 
could  be  seen  either  at  one  of  its  extremities  or  near  its  centre. 
"Injection  of  one-half  to  one  gramme  of  a  pure  culture  grown  upon 
gelatine  was  injected  under  the  skin  over  the  back  of  a  guinea- 
pig,  house-mouse,  or  rabbit,  and  death  was  produced  in  from  two 
to  three  days.  A  form  of  gangrene  resembling  senile  gangrene 
was  always  found  at  the  point  of  inoculation,  but  no  changes  in 
the  blood  or  other  organs  were  observed.  Gangrene  could  also 
be  produced  in  other  animals  by  inoculating  the  secretions  from 
the  gangrenous  part.  The  researches  of  Arloing  and  Chaveau 
are  of  the  greatest  importance  in  the  elucidation  of  the  etiology 
of  gangrene  as  it  is  sometimes  observed  in  connection  with 
septic  infection.  These  observers  have  published  the  results  of 
some  recent  investigations  on  the  pathology  and  prophylaxis  of 
gangrenous  or  gaseous  septicaemia  of  man.  It  is  the  prevailing 
opinion  that  this  disease  is  a  surgical  complication,  of  which  the 
exclusive  cause  is  the  introduction  of  a  specific  microbe  into  a 
wound.  In  man  the  microbe  exists  in  the  connective  tissue 
which  surrounds  the  wound,  and  in  the  contents  of  bullae, 
which  may  be  developed  in  its  neighborhood.  The  microbe  is 
a  short,  thick,  mobile  rod,  of  homogeneous  structure,  or  else 
provided  with  one  spore,  rarely  two,  at  one  of  the  extremities. 
When  the  bacillus  appears  in  the  blood  at  the  end  of  this  dis- 
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ease,  and  sometimes  only  after  death,  its  size  is  smaller  than  in 
the  local  lesion,  and  it  may  appear  in  the  form  of  a  micrococcus. 
A  number  of  animals,  such  as  the  horse,  ass,  sheep,  pig,  dog, 
cat,  guinea-pig,  white  rat,  rabbit,  duck,  and  other  fowls,  have 
been  successfully  inoculated,  but  the  rabbit  is  not  very  sus- 
ceptible to  this  disease,  in  this  respect  presenting  a  marked  con- 
trast with  another  form  of  septicaemia.  The  mos^  prompt  way 
of  producing  the  disease  was  found  to  be  by  subcutaneous  injec- 
tion. The  smallest  dose  capable  of  causing  death  when  injected 
into  the  connective  tissue,  never  proved  fatal  when  injected  into 
the  veins  or  arteries  ;  in  the  latter  case,  only  a  temporary  intoxi- 
cation was  produced.  If  a  large  dose  was  injected  into  a  vein, 
death  ensued,  with  well-marked  septic  infection  of  the  serous 
membranes.  It  was  found  difficult,  if  not  impossible,  to  produce 
the  disease  by  feeding  experiments.  Attempts  to  inoculate  a 
healthy  wound  involving  the  skin,  connective  tissue,  and  muscles, 
were  unsuccessful.  On  the  contrary,  the  microbes  of  this  dis- 
ease find  a  favorable  soil  in  dead  tissues  not  exposed  to  air.  Pro- 
tection from  the  disease  is  afforded  in  sheep  and  dogs  by  the 
successive  injection  of  two  or  three  moderate  doses  of  the  virus 
into  the  circulation.  Inoculation  into  the  subcutaneous  con- 
nective tissue  of  animals  thus  protected,  gave  rise  to  a  simple 
circumscribed  phlegmonous  inflammation  which  ran  its  course 
in  eight  days.  The  pus  from  such  an  abscess  may  contain  the 
specific  microbe,  and  may  act  as  the  original  virus.  Experiments 
showed  that  this  disease  could  be  transmitted  from  mother  to 
foetus.  The  bacillus  could  be  destroyed  by  heat  alone  if  exposed 
to  a  temperature  from  90°  to  100°  C.  (194°  to  212°  F.)  for  a 
quarter  of  an  hour.  In  the  dried  state  the  virus  is  extremely 
resistant.  However,  it  can  be  destroyed  after  immersion  in  a  hot 
bath  (120°  C,  248°  F.)  in  from  ten  to  fifteen  minutes.  There  can 
be  no  doubt  that  the  bacillus  described  here  is  a  saprophyte,  and 
that  it  is  identical  with  one  of  the  bacilli  saprogenes  described 
by  Rosenbach. 

*  Brigadier-Surgeon  Godwin  {British  Medical  Joimial,  July  23, 
1887)  reports  a  case  of  progressive  gangrene  with  emphysema, 
starting    from    an    inflamed    corn,   which    extended   with    such 
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rapidity  that  a  week  after  it  commenced  it  had  extended  so  high 
as  to  necessitate  amputation  in  the  thigh.  The  man  suffered 
from  grave  septic  intoxication,  the  symptoms  of  which  persisted 
for  a  number  of  days  after  the  amputation,  until  the  ptomaines 
had  been  eliminated.  Culture  experiments  with  the  pus  showed 
the  presence  of  streptococcus  pyogenes  and  staphylococcus  pyo- 
genes albus. 

William  Koch  {"  Milzbrand  u.  Rauschbrand,"  Deutsche  Chi- 
riirgie,  Lieferung  9)  states  that  in  a  case  of  progressive  gangrene 
with  emphysema  in  a  young  man,  he  found  a  bacillus  which 
resembled  the  bacillus  of  glanders,  and  proved  its  identity  by 
cultivation  and  inoculation  experimiCnts. 

Jaffe  and  Leyden  iDeutschcs  Archiv  f.  klin.  Medicin,  B.  2,  p. 
488)  found  leptothrix  threads  in  gangrenous  foci  of  the  lung, 
and  attributed  to  them  the  cause  of  the  gangrene ;  but  their 
presence  only  proved  the  possibility  of  the  entrance  of  foreign 
bodies  from  the  mouth  into  the  lungs,  and,  while  they  played 
no  essential  part  in  the  causation  of  the  gangrene,  the  observa- 
tion shows  in  what  way  other  and  more  deleterious  microorgan- 
isms can  enter  the  lungs  with  the  air  through  the  bronchial 
tubes. 

Bonome  {DeutscJi.  vied.  Wochenschrift ,  1886,  No.  52)  examined 
nine  cases  of  gangrene  of  the  lungs  in  man,  and  found  in  three 
of  them  staphylococcus  pyogenes  aureus  alone;  in  five,  staphy- 
lococcus pyogenes  alone,  and  in  one  both  microbes  together. 
He  made  a  number  of  experiments  for  the  purpose  of  producing 
gangrene  in  the  lungs  of  rabbits,  by  injecting  pus  microbes  into 
the  circulation,  but  the  results  were  negative  if  only  the  cultiva- 
tions were  used.  He  obtained  positive  results  by  mixing  with 
the  cultivations  particles  of  the  pith  of  elder,  and  injecting  this 
mixture  into  the  jugular  vein.  The  result  was  multiple  small 
abscesses,  and  gangrene  of  the  lung.  Injection  of  the  pith  frag- 
ments alone  caused  no  effect.  The  pith  fragments  in  these 
experiments  determined  an  intense  inflammation  in  the  peri- 
bronchial tissues  by  causing  alteration  of  tissue,  thus  preparing 
the  soil  for  the  localization  and  pathogenic  action  of  the  pus  mi- 
crobes.    The  gangrene  of  the  lung  in  man  does  not  follow  in 
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consequence  of  the  croupous  inflammation  caused  by  the  pneu- 
mococcus,  but  its  occurrence  indicates  that  secondary  infection 
has  taken  place  with  one  or  more  varieties  of  pus  microbes,  or 
with  saprophytes. 

In  compound  fractures  of  the  limbs  by  direct  violence,  gan- 
grene, with  or  without  emphysema,  is  a  comparatively  frequent 
complication  when  infection  takes  place,  as  the  death  of  the 
tissues  from  the  trauma,  and  the  nature  of  the  wound,  furnish 
the  most  favorable  conditions  for  the  growth  of  pus  microbes 
and  the  bacilli  of  putrefaction. 

X.  Septicemia. 

Septic  processes  were  among  the  first  to  excite  interest  in  the 
part  played  by  microorganisms  in  disease,  and  it  is  due  to  this 
fact  that  so  much  more  has  been  said  and  written  on  septicaemia 
than  on  any  other  microbic  disease  in  surgery.  Although  some  of 
the  best  pathologists  have  been  diligently  investigating  this  sub- 
ject for  years,  we  still  remain  in  the  dark  concerning  its  true 
etiology,  and  its  relation  to  other  infective  processes.  True 
sepsis  is  looked  upon  as  a  general  infection  from  some  local 
source,  unattended  by  any  gross  pathological  changes.  Some 
writers  have  claimed  the  difference  between  septicaemia  and 
pyaemia  to  be  a  quantitative  and  not  a  qualitative  one,  while 
others  maintained  that  pyaemia  was  a  specific  disease  S2ii  generis, 
and  that  it  was  in  no  wise  related  to  sepsis.  They  resemble 
each  other  so  far,  that  both  are  caused  by  microorganisms. 

History. — The  first  reliable  investigations  into  the  microbic 
origin  of  sepsis  were  made  by  Rindfleisch  in  1866,  and  some- 
what later  by  Klebs,  Recklinghausen,  Waldeyer,  and  Hueter. 
Rindfleisch  found  bacteria  in  abscesses,  while  the  researches  of 
Y<lths{Beitrdge  ziir patlioL  Anatomie  der  ScJmsswimden,  Leipzig, 
1872)  initiated  a  new  era  in  the  etiology  of  septic  diseases.  The 
latter  author  differentiated  between  septicaemia  and  pyaemia, 
although  he  claimed  that  putrid  and  septic  infection  were  the 
same.  He  found  in  the  tissues  altered  by  septic  processes,  also 
in  the  lymph  spaces  and  in  the  blood,  a  microbe,  a  round  coccus. 
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isolated  and  in  groups,  which  he  termed  mikrosporon  septicum. 
Rosenbach  [Microbrgajiisiiien  bei  den  Wound-infections  Krank- 
lieiten  des  Menschen,  Wiesbaden,  1884)  in  three  cases  of  septi- 
cemia which  he  subjected  to  bacteriological  examination,  found 
the  staphylococcus  pyogenes  aureus  present  each  time  in  the 
pus ;  in  two  of  these  cases  he  isolated  and  cultivated  from  the 
products  of  the  septic  inflammation  the  bacillus  saprogenes.  In 
two  of  the  cases  no  cultivation  could  be  obtained  from  the  blood. 
In  two  cases  of  gangrene,  with  general  septica^mic  symptoms, 
the  microbe  found  was  the  streptococcus  pyogenes.  Intoxica- 
tion symptoms  from  the  introduction  of  putrid  material,  he 
attribut^to  the  presence  of  one  or  more  varieties  of  the  bacillus 
saprogej^s,  which  he  designates,  respectively,  Nos.  1,2,  3.  No. 
I  he  cultivated  from  putrid  blood,  and  this  he  believes  to  be 
quite  harmless,  while  the  remaining  two  possess  pyogenic 
properties. 

No.  I.  Large  rods,  which,  cultivated  on  nutrient  agar-agar, 
form  an  irregular  sinuous  streak,  with  a  mucilaginous  appear- 
ance. They  grow  also  very  readily  on  blood-serum,  and  all 
cultivations  yield  the  odor  of  rotting  kitchen  refuse.  It  is  not 
pathogenic. 

No.  2.  Rods  shorter  and  thinner  than  No.  i.  They  develop 
very  rapidly  on  agar-agar,  forming  transparent  drops,  which  be- 
come gray.  They  were  isolated  from  a  patient  suffering  from 
profusely  sweating  feet.  The  cultivations  yielded  a  characteristic 
odor  similar  to  the  last.     They  are  pathogenic. 

No.  3.  Rods  isolated  from  the  putrid  marrow  of  a  case  of 
compound  fracture,  cultivated  on  agar-agar;  an  ash-gray,  almost 
liquid  culture  is  developed,  with  a  strong  characteristic  odor  of 
putrefaction.  Injected  into  the  knee-joint  or  abdomen  of  a 
rabbit,  they  cause  suppurative  inflammation. 

According  to  Chaveau  ("  Septicemia  gangreneuse,"  Publ.  de 
V Acad,  de  Med.,  No.  34,  1884),  the  microbe  of  septicaemia  is 
identical  with  the  vibrion  septique  described  by  Pasteur.  Both 
of  these  authors  claim  that  this  microbe  is  anaerobic,  and  Cha- 
veau only  succeeded  in  cultivating  it  in  a  vacuum.  He  made 
many  experiments  on  guinea-pigs,  sheep,  and  horses,  by  inject- 
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ing  the  liquid  contents  of  bullae  which  he  found  in  cases  of  septic 
gangrene.  In  doses  of  one-fifth  of  a  drop  in  guinea-pigs,  and 
from  two  to  four  drops  in  horses,  it  produced  rapid  death.  In 
all  cases  the  necropsy  showed  at  the  point  of  injection  localized 
oedema  and  turbid  serum  in  the  peritoneal,  pleural,  and  peri- 
cardial cavities.  In  the  fluids,  the  microbe  could  always  be 
demonstrated  under  the  microscope.  The  disease  could  be  re- 
produced in  other  animals  by  inoculation  with  the  serous  fluid 
contained  in  any  of  the  serous  cavities.  The  microbe  proved 
less  virulent  when  injected  directly  into  the  circulation.  All 
animals  which  recovered  after  intravenous  injection  were  pro- 
tected against  any  further  subcutaneous  inoculations. 

Gautier  and  others  have  more  abundantly  proved  xhat  not 
only  after  death,  but  even  during  life,  the  animal  organism,  by 
virtue  of  its  physiological  powers,  is  able  to  elaborate  the  alka- 
loids to  which  the  name  of  leucomaines  has  been  applied,  bodies 
which  are,  many  of  them,  essentially  toxic  in  their  properties, 
and  which  resemble  so  closely  the  poisonous  cadaveric  alkaloids 
to  which  Selmi  first  called  attention. 

Watson  Cheyne  ("  Report  on  Micrococci  in  Relation  to 
Wounds,  Abscesses,  and  Septic  Processes,"  British  Medical 
Journal^  1884,  pp.  553,  559,  645)  asserts  that  the  microbes  of 
sepsis  only  grow  in  loco,  and  act  by  producing  toxic  ptomaines, 
or,  if  they  occur  in  the  blood,  they  do  not  make  emboli ;  they 
are  not  always  cocci,  sometimes  rods. 

At  the  last  meeting  of  the  German  Medical  Congress  {Bed. 
klin.  WocJienschrift,  1888,  No.  18)  Jiirgensen  read  a  paper  on 
krypto-genetic  septico-pya.'m!a,  in  which  he  referred  to  100  cases 
of  this  disease  which  had  come  under  his  own  personal  observa- 
tion, and  in  which  it  was  impossible  to  locate  the  source  of 
infection.  The  microbes  found  were  either  streptococci  or  staphy- 
lococci, or  both  together,  in  the  same  patient.  He  stated  that 
the  streptococcus  circulated  in  the  blood,  while  the  staphylo- 
coccus produced  local  processes. 

Vidal  {Gaz.  hebdom.,  No.  22,  1888)  has  reported  to  the  Acade- 
mie  de  Medecine  de  Paris  the  results  of  his  studies  of  the  "  forme 
septicemique  pure"  in  puerperal  fever,  or  typhoid  type  without 
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suppuration.  In  all  of  his  cases  he  found  the  streptococcus 
pyogenes,  and  from  this,  and  the  result  of  his  culture  and  inocu- 
lation experiments,  he  comes  to  the  conclusion  that  it  is  impos- 
sible, in  the  present  state  of  our  knowledge,  to  distinguish 
between  the  various  forms  of  streptococci,  and  that  one  and  the 
same  form  can  set  up  any  of  the  various  forms  of  puerperal 
infection. 

Besser  {St.  Louis  Medical  and  Surgical  Jojinial,  1888,  No.  2) 
states  that  he  has  examined  22  additional  cases  of  traumatic 
septicaemia,  and  found  streptococcus  in  every  one  of  them. 
During  the  patient's  life  he  discovered  the  microbe  {ci)  in  blood, 
in  4  of  16  cases  examined;  {b)  in  pus  or  fluid  discharge  from  the 
primary  focus,  in  \J  of  17;  (r)  in  urine,  in  3  of  4,  and  ((^)  in 
sputa,  in  3  of  3  ;  while  after  death  the  microorganism  was  present 
[a)  in  blood,  in  7  of  15  ;  {b)  in  organs,  in  16  of  18  ;  and  {c)  in  pus 
or  uterine  discharges,  in  12  of  12.  In  6  of  22  the  staphylococci 
were  simultaneously  detected,  side  by  side  with  masses  of  bac- 
teria of  many  other  species.  In  3  cases,  however,  the  strep- 
tococcus alone  could  be  found.  The  author  supposes  that 
septicaemia  is  produced  solely  by  the  streptococcus.  The  mi- 
crobe itself  penetrates  into  the  organism  but  very  seldom. 

From  the  above  historical  consideration  it  becomes  evident 
that  the  essential  cause  of  septicremia  has  as  yet  not  been  demon- 
strated. The  streptococcus  pyogenes  has  been  found  most  fre- 
quently in  the  products  of  septic  inflammations,  but  whether 
any  of  the  pus  microbes  alone  are  capable  of  producing  true 
sepsis  remains  to  be  demonstrated  by  future  research.  As  the 
introduction  into  the  circulation  of  the  products  of  putrefaction 
is  followed  by  a  complexus  of  symptoms  which  closely  resem- 
ble septicaemia,  and  as  different  microbes  have  been  cultivated 
from  septic  patients,  it  would  seem  that  this  disease  can  be  pro- 
duced by  any  of  the  microbes  which,  after  their  introduction 
into  the  organism,  have  the  capacity  to  produce  a  sufficient 
quantity  of  poisonous  ptomaines  to  give  rise  to  progressive 
septic  intoxication. 

Artificial  Septicemia  in  Animals. — In  the  latter  part  of  the 
seventeenth    century,  Kircher  and    Leuwenhoek    claimed  that 
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putrid  substances  contained  minute  microscopical  worms  which 
caused  the  putrefaction.  Perty  and  Naegeli  assigned  to  the 
minute  organisms  a  vegetable  origin  instead  of  animalculse,  as 
had  been  previously  done,  and  they  were  classified  under  the 
name  of  schizomycetes.  In  1857,  Pasteur  made  the  important 
discovery  that  specific  agents  are  the  cause  of  the  various 
forms  of  fermentation  and  putrefaction.  No  discovery,  perhaps, 
attracted  such  universal  and  deep  attention  as  Pasteur's  theory 
of  fermentation.  This  theory  was  strengthened  somewhat  later 
by  Lemaire's  observation,  that  all  fermentative  changes  in  fluids 
are  suspended  on  the  addition  to  the  fluids  of  phenic  acid,  from 
which  he  concluded  that  fermentation  must  be  due  to  living 
organisms.  x'\s  for  a  long  time  all  septic  affections  were  sup- 
posed to  be  caused  by  a  process  of  fermentation  and  putrefac- 
tion, these  theories  led  to  a  diligent  search  for  microorganisms 
in  the  fluids  of  the  septic  patients,  and  to  experimentation  on 
animals  with  putrid  substances.  Koch,  in  his  great  work  on 
wound-infective  diseases,  published  in  1878,  described  two  dis- 
tinct varieties  of  septicaemia,  one  in  mice,  the  other  in  rabbits.  In 
fifty-four  infected  mice  he  found  small  bacilli  in  the  interior  of 
the  white  blood-corpuscles,  and  also  in  the  capillaries  after  they 
were  set  free  by  the  destruction  of  the  corpuscles.  They  were 
also  found  in  the  serous  cavities  and  in  the  lymphatic  glands  and 
vessels  The  bacillus  of  mouse  septicaemia  v/as  found  very  diffi- 
cult to  cultivate,  and  Koch  first  succeeded  in  cultivating  it  upon 
a  composition  of  gelatine  with  the  aqueous  humor  of  the  eye  of 
the  ox.  The  growth,  however,  was  very  feeble,  and  successive 
cultivations  upon  the  same  soil  were  uncertain.  Later,  Loeffler 
succeeded  better  with  a  nutrient  medium  composed  of  infusion 
of  meat,  to  which  was  added  i  per  cent,  of  peptone  and  0.6 
per  cent,  of  common  salt,  the  whole  rendered  faintly  alkaline 
with  sodium  phosphate.  The  bacilli  appeared  upon  this  clear 
and  transparent  soil  as  opacities  upon  its  surface.  In  rabbits  he 
found  large  oval  micrococci  free  in  the  capillaries.  The  progres- 
sive character  of  septicaemia  was  well  shown  by  Koch  and  Da- 
vaine  in  rabbits,  as  the  latter  could  cause  rapid  death  by  injecting 
a  single  drop  of  a  mixture   prepared  by  adding  to  a  quantity  of 
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blood  of  a  rabbit  which  had  died  inoculated  with  a  twenty-fourth 
generation,  diluted  with  one  trillion  times  its  quantity  of  pure 
water. 

Darwin  believed  that  septicaemia  could  be  produced  in  a  more 
and  more  virulent  form  with  every  successive  inoculation  from 
animal  to  animal  by  the  intensity  of  the  virus  being  increased 
by  passing  through  different  media.  Buchner  even  went  so  far 
as  to  claim  that  perfectly  harmless  bacteria  might  thus  be  made 
to  assume  pathogenic  qualities.  Koch  and  his  pupils  took  a 
most  decided  stand  against  such  mutability  of  form,  or  action  of 
any  bacteria. 

Cozze  and  Feltz  {RecJierches  experimentales  stir  la  presence  des 
infusoirs  dans  les  maladies  infectieuses,  Strassburg,  1866)  produced 
sepsis  in  animals  by  injecting  putrid  substances  directly  into  the 
circulation,  and  could  not  only  demonstrate  the  presence  of 
bacteria  in  the  blood,  but  were  able  to  propagate  the  disease 
from  one  animal  to  another. 

Gaffky  ("  Experimentell  erzeugte  Septicsemie,"  etc.,  Mitthei- 
hmgen  ans  dein  Kaiserl.  Gesundlieitsamte,  B.  i,  p.  80)  investigated 
Davaine's  septicaemia  experimentally.  He  procured  the  infec- 
tion by  using  water  from  a  stagnant  river,  and,  by  continually 
controlling  the  experiments  with  the  microscope,  using  Koch's 
methods,  and  working  only  with  pure  cultures,  he  was  able  to 
prove  beyond  a  doubt  that  the  theories  of  progressive  virulence 
of  bacteria  were  untenable.  He  showed  that  the  highest  degree 
of  virulence  was  already  attained  in  the  second  generation.  He 
showed  that  the  wrong  conclusions  were  due  to  impurification 
in  the  experiments,  and  that  when  the  proper  precautions  are 
taken  in  the  process  of  sterilization  to  prevent  the  admixture  of 
other  microorganisms,  the  introduction  of  one  kind  always  pro- 
duces in  the  same  animal  the  same  definite  specific  result.  The 
most  interesting  conclusions  to  be  drawn  from  the  experiments 
in  Koch's  laboratory,  point  to  the  fact  that  septicaemia  is  only  a 
general  term  which  includes  a  number  of  morbid  processes,  and 
this  is  well  illustrated  by  the  injection  into  the  tissues  of  the 
"  vibriones  septiques"  of  Pasteur.  Surface  inoculation  with  these 
bacilli  produced  no  effect,  their  pathogenic  influence  became 
only  evident  after  injections  into  the  subcutaneous  connective 
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tissue.  Gafifky  found  that  this  bacillus  grows  most  readily 
upon  potato.  Koch  applied  to  the  condition  produced  by  this 
bacillus  the  term  "  malignant  rjedema."  A  minute  quantity  of 
these  bacilli,  taken  from  a  second  potato — that  is,  a  second 
generation — injected  under  the  skin  of  a  guinea-pig  proved  fatal 
on  the  second  day  with  all  the  usual  signs  of  malignant  oedema 
and  septic  intoxication.  This  bacillus  is  not  only  contained  in 
stagnant  water,  but  can  also  be  obtained  from  garden  earth. 

Sternberg  ("  Induced  Septicaemia  in  the  Rabbit,"  American 
Journal  of  the  Medical  Sciences,  July,  1882)  produced  marked 
septicaemia  in  rabbits  by  injecting  subcutaneously  his  own  saliva 
in  small  doses.  Injections  of  1.25  to  1.75  c.cm.  with  few  excep- 
tions produced  death,  usually  within  forty-eight  hours.  The  con- 
stant and  characteristic  lesion  found  was  a  diffuse  cellulitis,  or 
inflammatory  oedema,  extending  in  all  directions  from  the  point 
of  injection,  attendant  with  an  abundant  exudation  of  bloody 
serum  swarming  with  micrococci.  Hemorrhagic  extravasations 
in  the  connective  tissue  and  in  various  organs  were  of  frequent 
occurence,  and  changes  in  the  liver  and  spleen,  such  as  are 
common  to  quickly  fatal  septic  diseases,  were  commonly  found. 
The  disease  could  be  communicated  by  dipping  a  hypodermic 
needle  in  the  blood  of  a  rabbit  just  dead  as  the  result  of  an  in- 
jection of  saliva  and  inoculating  a  healthy  rabbit ;  a  rapidly  fatal 
septicaemia  was  produced.  Ogston  states  that  in  cases  of  septi- 
caemia in  man,  micrococci  are  present  in  the  blood,  and  are  ex- 
creted in  a  living  state  in  the  urine.  This  statement  has  been 
confirmed  by  Eiselsberg,  who  examined  the  blood  of  almost  all 
cases  in  Billroth's  clinic  which  were  suffering  from  septic  fever, 
and  was  able  to  demonstrate  the  presence  of  staphylococci  and 
streptococci,  most  frequently  of  staphylococcus  pyogenes  albus, 
in  the  blood,  and  yet  apparently  no  abscesses  formed. 

Dowdeswell  ("  Report  on  Experimental  Investigations  on  the 
Intimate  Nature  of  the  Contagion  in  certain  Acute  Infective 
Diseases,"  British  Medical  Journal,  July  19,  1884)  has  made 
numerous  experiments  to  determine  the  nature  of  Davaine's  sep- 
ticaemia of  rabbits,  and  Pasteur's  septicaemia  of  guinea-pigs. 
The  former  were   made  by  injecting  subcutaneously  five  drops 
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of  putrid  ox  blood.  If  infection  was  produced,  which  was 
generally  the  case,  death  followed  within  forty  hours ;  charac- 
teristic textural  changes  in  organs  were  not  found.  One  drop 
of  blood  from  infected  animals  caused  the  death  of  a  second 
animal.  Blood  from  the  second  animal,  diluted  from  10  to  100,000 
times,  produced  a  fatal  effect  in  from  twenty-four  to  twenty-seven 
hours.  Blood  from  the  sixth  generation  was  diluted  ten  million 
times,  and  still  produced  a  fatal  sepsis  on  being  injected  subcu- 
taneously ;  while  a  drop  diluted  one  hundred  million  times 
produced  septicaemia  in  some  animals  and  a  localized  suppura- 
tion in  others.  The  microbe  appeared  in  the  blood  as  small  rods 
usually  arranged  in  pairs.  Pasteur's  septicaemia  of  guinea-pigs 
was  induced  by  injecting  into  the  peritoneal  cavity  a  few  drops 
of  putrid  blood  pure,  or  mixed  with  diluted  ammonia.  Serum, 
present  in  the  abdominal  cavities  of  animals  which  had  died  of 
this  disease,  in  quantities  of  0.005  ^o  0.022  c.cm.  injected  into 
the  peritoneal  cavity  of  a  second  animal  produced  death  from 
sepsis,  while  one-tenth  of  the  quantity  required  to  induce  fatal 
sepsis  proved  harmless.  The  virulence  of  this  form  of  septicae- 
mia is,  therefore,  less  than  that  of  Davaine's  rabbit  septicaemia. 
The  bacillus  which  was  found  in  the  serous  fluid  resembled  the 
bacillus  of  malignant  oedema  described  by  Koch.  The  bacillus 
when  cultivated  upon  a  solid  nutrient  medium  produced  spores. 
In  all  of  the  experiments  on  animals  with  septic  miroorganisms, 
a  certain  interval  of  time  elapsed  between  the  inoculation  and 
the  first  appearance  of  symptoms  indicating  the  presence  of 
septicaemia.  Another  constant  feature  of  artificial  septicaemia, 
produced  by  the  introduction  of  septic  blood,  products  of  the 
septic  process,  or  cultivations  from  either  of  these,  is  that  the 
symptoms  became  more  intense  as  the  disease  progressed  ;  both 
of  these  facts  are  positive  proofs  that  the  active  agents  which 
caused  the  septicaemia  are  reproduced  in  the  body,  and  that  the 
beginning  of  the  disease  takes  place  as  soon  as  a  certain  amount 
of  virus  has  been  formed  in  the  body,  and  the  intensity  of  the 
symptoms  is  proportionate  to  the  quantity  of  infective  material 
circulating  in  the  blood — in  other  words,  septicaemia  caused  by 
the  introduction  into  the  organism  of  living  septic  germs  is  noted 
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for  its  progressive  character,  resembling,  in  this  respect,  perfect 
true  septicaemia  as  we  observe  it  at  the  bedside ;  differing  thus 
entirely  from  another  clinical  form  of  septicaemia  which  is  caused 
by  the  introduction  into  the  circulation  of  preformed  toxic  sub- 
stances, and  which  has  been  designated  by  Matthews  Duncan  as 
sapraemia.  This  form  of  septicaemia  I  will  illustrate  by  reference 
to  the  experiments  which  have  been  made  for  the  purpose  of 
studying 

Septic  Intoxication  in  Animals  by  the  Introduction  of  Putrid 
Substances. 

That  putrid  substances  injected  directly  into  the  circulation 
produce  symptoms  of  septic  intoxication  has  been  known  for 
a  long  time,  and  the  extensive  researches  of  Panum  threw 
additional  light  on  this  subject.  It  was  believed  that  putrid 
material  when  introduced  into  the  organism  induced  a  process 
of  fermentation  to  which  were  attributed  the  most  constant  post- 
mortem appearances  found  in  septicaemic  subjects — fluidity  of 
the  blood  and  softening  of  the  tissues.  That  these  changes 
were  not  necessarily  caused  by  the  action  of  living  microorgan- 
isms was  determined  by  experiments,  as  the  introduction  of 
putrid  blood,  or  meat  infusion  that  had  been  boiled  for  a  consid- 
erable length  of  time,  produced  toxic  symptoms,  and,  when  a 
sufficient  quantity  was  used,  death  and  identical  pathological 
changes  in  the  blood  and  tissues  as  in  cases  of  true  sepsis.  A 
step  in  advance  in  the  study  of  the  action  of  putrid  substances 
was  made  by  the  discovery  of  the  ptomaines  in  an  exhumed 
body  by  Selmi  in  1872.  The  ptomaines  isolated  by  Selmi  were 
volatile  alkaloids  which  were  separated  from  a  body  some  time 
after  death.  Gautier,  independently  of  Selmi,  and  about  the 
same  time,  made  the  same  observations,  but  believed  that  the 
toxic  substances  were  volatile,  and  that  in  their  action  they 
resembled  the  narcotics  morphine  and  atropine,  and  were  more 
closely  allied  to  the  alkoloid  extracted  from  poisonous  mush- 
rooms. 

Semmer  ("  Putride   Intoxication  und  septische  Infection,  Me- 
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tastatische  Abscesse  und  Pyaimie,"  Virchow's  Arcliiv,  B.  83) 
gives  an  account  of  the  action  of  septic  substances  as  studied 
experimentally  by  Guttmann  in  the  pathological  department  of 
the  Veterinary  School  at  Dorpat.  The  experiments  were  made 
with  putrid  substances,  products  of  inflammation,  septic  blood, 
and  cultivations  of  septic  bacteria.  These  researches  showed 
that  a  chemical,  putrid  poison  is  formed  in  putrefying  substances, 
and  that  a  certain  quantity  of  such  poison  produces  symptoms 
of  sepsis  and  death  in  animals.  The  blood  of  animals  killed 
with  such  putrid  poison  was  found  to  possess  no  infective  quali- 
ties, and  the  usual  putrefactive  bacteria  are  destroyed  in  the 
blood,  and  only  appear  again  after  the  death  of  the  animal.  It 
was  claimed,  even  at  this  time,  that  the  bacteria  elaborate  the 
poison,  as  experiments  made  with  cultivations  grown  outside  the 
body  produced  the  same  effects.  Another  conclusion  arrived  at 
was  that  putrid  substances  administered  subcutaneously  may 
produce  gangrene,  phlegmonous  inflammation,  or  erysipelas, 
according  to  the  stage  of  the  putrefaction,  temperature,  culture- 
soil,  etc.  The  infective  material  was  never  found  in  the  blood, 
but  always  in  the  products  of  the  inflammation.  A  sharp  dis- 
tinction was  made  between  contagious  septicjtmia  and  putrid 
intoxication.  It  was  clearly  stated  that  true  septicaemia  is 
always  preceded  by  a  stage  of  incubation  and  that  its  contagium 
is  destroyed  by  boiling,  putrefaction,  and  germicides. 

Bergmann  {^D  as  put  ride  Gift,  etc.,  Dorpat,  1866)  isolated  from 
putrid  blood  a  crystallizable  chemical  substance  which  he  called 
sepsin,  which  when  injected  into  animals  produced  a  complexus 
of  symptoms  resembling  true  sepsis,  with  this  important  differ- 
ence, however,  that  as  soon  as  the  toxic  substance  reached  the 
circulation  the  maximum  symptoms  were  observed,  and  if  the 
animal  recovered  from  the  immediate  effects  of  the  intoxication, 
it  recovered  showing  that  the  disease  induced  resulted  from  the 
introduction  of  a  preformed  poison,  and  on  this  account  was  not 
progressive.  Later,  Hiller("  Die  Lehre  von  der  Fiiulniss,"  Cat- 
tralblatt  f.  Chiriirgic,  1876)  produced  a  similar  affection  with 
ferments.  Bergmann  and  Angerer  {Das  VerJu'Utiiiss  der  Fer- 
ment-Intoxication  ziir  Septiceemie,  Festschiift  ziir  Feier  des   300 
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jdlirigen  Beste liens  dcr  Jul.  Maxiviilian  Universitdt.  Wiirzburg, 
1882)  produced  a  condition  in  animals  resembling  septicaemia 
by  injecting  into  the  circulation  pepsin  and  pancreatin.  When 
death  occurred  after  intravascular  injections  of  these  ferments, 
fibrinous  deposits  were  found  in  the  heart  and  pulmonary  vessels : 
these  experiments  were,  therefore,  confirmatory  of  the  observa- 
tions previously  made  by  Edelberg  and  Birck,  who  had  shown 
that  the  injection  of  putrid  substances  into  the  circulation  mate- 
rially increased  the  free  fibrin  ferment  in  the  circulating  blood. 

Blumberg  (Virchow's  Archiv,  B.  100,  Heft  3)  concluded  from 
his  numerous  experiments  on  animals  that  the  symptoms  which 
follow  an  injection  of  putrescent  material  into  the  circulation  are 
not  always  constant ;  that,  in  fact,  extreme  prostration,  high 
temperature,  rapid  pulse  and  respiration,  are  the  only  constant 
symptoms  found.  The  same  author  also  confirmed  the  state- 
ment that  the  blood  of  patients  dying  from  putrid  intoxication 
contained  no  microorganisms. 

Friinkel  ("Ueber  Microorganismen  derChir.  Infections- Krank- 
heiten,"  Wietier  med.  Wochenschrift,  1885,  B.  xxxv.)  found  but 
few  micrococci  in  the  blood  of  septicaemic  patients,  and  observed 
that  they  greatly  increased  after  death  ;  but,  after  the  lapse  of 
some  further  time,  altogether  disappeared,  thus  also  confirming 
a  fact  previously  known,  that  putrefaction  destroyed  septic 
germs.  These  observations  may  tend  to  harmonize  the  dis- 
crepancy of  opinion  growing  out  of  the  different  results  obtained 
by  different  experimenters  by  injections  of  putrid  substances,  as 
some  of  the  fluids  may  have  contained  an  abundance  of  living 
microorganisms,  while  others  may  have  been  rendered  sterile 
by  age,  owing  to  advanced  putrefaction. 

Brieger  ("  Giftige  Producte  der  Faulniss-bacterien,"  Berliner 
klin.  Wochenschrift,  1884,  No.  14)  and  Maas  ("  Fiiulniss-alcaloide," 
Fortschritte  der  Medicin,  1883)  have  rendered  valuable  service 
in  the  chemical  isolation  of  ptomaines  from  putrid  substances, 
and  the  results  of  their  inoculation  experiments  established 
more  firmly  the  fact  of  putrid  intoxication  by  ptomaines.  The 
number  of  bacteria  in  rabbits  killed  by  septic  infection  is  so 
great,   that   death   may  ensue  from   simple   mechanical   causes. 
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while,  in  fatal  cases  of  sepsis  in  man,  the  number  is  often  so 
small  that  it  seems  natural  to  suppose  that  the  microorganisms 
are  capable  of  producing  some  poisonous  substance  which 
destroys  the  patient  before  they  have  time  to  multiply  to  the 
extent  observed  in  the  septicaemia  of  rabbits  and  mice. 

Hauser  (  Ueber  FHulniss-bacterien  und  dcren  BezieJmng  zitr 
SepticcBtnie,  Leipzig,  1885)  succeeded  in  isolating  three  kinds  of 
schizomycetes  from  a  putrid  meat  solution,  which  he  called, 
respectively,  proteus  vulgaris,  mirabilis,  and  Zenkeri.  He 
claimed  that  all  of  them  changed  their  form  during  their 
growth,  appearing  at  different  times  as  cocci,  long  and  short 
rods,  vibriones,  spirilli,  etc.  The  variety  in  form,  he  claims, 
was  influenced  by  the  nature  of  the  culture  substance.  All 
these  bacteria  are  putrefactive  agents  and  the  proteus  vulgaris 
and  mirabilis  are  most  frequently  present.  The  experiments 
were  made  by  removing  organs,  or  part  of  organs,  from  animals 
immediately  after  death,  and  placing  them  in  sterilized  vessels, 
where  they  were  inoculated  with  pure  cultivations  of  the  proteus. 
A  sterilized  emulsion  of  boiled  meat  and  eggs,  inoculated  with 
a  culture  of  the  three  kinds  of  proteus,  was  transformed  into  a 
putrescent  mass  in  a  short  time.  That  this  change  was  not 
caused  by  a  preformed  putrefactive  ferment  was  proved  by  the 
fact  that  when  the  decomposed  mass  was  filtered  through  clay 
cells  the  filtrate  did  not  produce  the  same  effect.  A  small 
amount  of  the  putrescent  fluid  injected  into  the  tissues  of  animals 
produced  intense  symptoms  of  intoxication  and  sometimes  death 
within  an  hour.  Injections  into  the  subcutaneous  tissue  of 
rabbits  of  a  pure  culture  of  the  proteus  vulgaris  and  mirabilis 
not  infrequently  caused  extensive  abscesses.  An  alcoholic 
extract  of  the  putrid  meat  proved  less  toxic,  but  a  large  quantity 
also  produced  sepsis  and  death. 

Rosenberger  ("  Experimentelle  Studien  iiber  Septicajmie," 
Centralblatt  f.  d.  nied.  PViss.,  1882,  No.  4)  studied  experiment- 
ally on  rabbits  the  effect  of  injections  of  putrid  blood.  In  one 
series  of  experiments  he  simply  injected  the  putrid  material,  in 
another  he  boiled  the  fluid  before  injecting  it.  The  result  was 
the  same — typical  septicaemia,  only  that  the  animals  infected  with 
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the  boiled  material  required  a  larger  dose  and  did  not  succumb 
so  rapidly  to  the  sepsis.  Microscopical  examination  of  the 
blood  and  culture  experiments  yielded  the  same  results  :  the 
presence  of  bacteria  and  their  growth  upon  culture  media.  He 
is  of  the  opinion  that  in  septicemia  bacteria  are  not  the  first 
or  the  essential  etiological  condition,  but  believes  that  under 
certain  circumstances  innocent  bacteria  which  may  exist  in  the 
body  are  transformed  within  twenty-four  to  forty-eight  hours 
into  specific  septic  bacteria.  la  his  experiments  he  attributed 
the  occurrence  of  sepsis  to  the  introduction  of  the  septic  poison, 
boiled  or  unboiled.  The  most  interesting  proof  that  true  pro- 
gressive sepsis  is  not  the  result  of  the  introduction  into  the 
circulation  of  the  products  of  putrefaction,  but  of  pathogenic 
germs,  has  been  furnished  by  Tiegel  (Dissertation,  Bern,  1871). 
By  injecting  putrid  fluids  into  animals  he  produced  true  pro- 
gressive septicaemia.  He  then  resorted  to  filtration  of  the  fluid 
through  clay  cells,  so  as  to  separate  from  it  any  organic  germs 
it  might  contain,  and  showed  that  fluid,  thus  treated,  was  ren- 
dered perfectly  sterile,  and  that,  when  injected,  it  produced  only 
putrid  intoxication  and  no  progressive  sepsis. 

Septicaemia  in  man  corresponds  with  the  two  forms  produced, 
experimentally,  in  animals:  i.  True  progressive  septicaemia, 
caused  by  the  introduction  of  microbes  into  the  tissues,  where 
they  multiply  and  later  reach  the  blood;  where  mural  implan- 
tation and  capillary  embolism  and  thrombosis  take  place,  which 
directly  interfere  with  the  proper  nutrition  and  function  of 
important  organs,  and  where  the  septic  intoxication  is  caused 
by  the  formation  of  ptomaines  in  the  organism.  For  this  form 
of  sepsis  Neelsen  (  Verhandl.  der  Daitsclien  Gesellschaft  f.  Clii- 
rtirgie,  1884)  has  suggested  the  name  acute  mycosis  of  the 
blood,  to  distinguish  it  from  the  second  form — 2.  Sapra^mia, 
putrid  intoxication,  or,  as  Neelsen  terms  it,  toxic  mycosis  of  the 
blood,  in  which  few  or  no  microbes  are  found  in  the  blood,  and 
in  which  death  is  due  entirely  to  the  presence  of  ptomaines.  In 
the  first  variety  it  seems  that  the  infection  is  generally  due  to 
the  presence  of  pus  microbes  which  either  reach  the  circulation 
directly    by   permeating    the    vessel    wall,    or    enter    indirectly 
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Micrococcus  growth   in    the  capillaries  of  the    lungs    in  a  case  of 
puerperal  sepsis,  after  septic  thrombosis  of  the  internal  spermatic  vein. 
a.  Filling  the  capillaries. 
/'.   Rupture  of  one  of  them. 


SURGICAL    RELATIONS    OF    MICRO-ORGANISMS.  I51 

through  the  lymphatic  channels.  The  latter  mode  of  infection 
gives  rise  to  the  most  acute  and  fatal  form  of  septic;cmia. 
Sapraimia,  or  putrid  intoxication,  represents  that  form  of  septic- 
aemia in  animals  in  which  a  preformed  toxic  agent,  as  boiled  putrid 
substances  or  a  toxic  alkaloid,  is  injected  into  the  circulation, 
and  in  which  the  maximum  symptoms  are  reached  as  soon  as  the 
poison  has  become  mixed  with  the  blood.  This  form  of  sepsis 
may  be  caused  by  any  microbes,  otherwise  harmless,  or  only 
with  slight  pathogenic  properties,  as  the  bacilli  of  putrefaction, 
which  cause  putrefaction  in  any  dead  tissue,  as,  for  instance,  a 
blood  clot  or  contused  tissue;  and  the  symptoms  arise  as  the 
ptomaines  are  absorbed,  and  are  proportionate  to  the  amount 
absorbed,  and  subside  with  the  cessation  of  absorption  and  their 
elitrination  through  some  of  the  excretory  organs. 

Septico-pyczmia. 

Septico-pyaemia  is  a  condition  in  which  the  symptoms 
indicate  the  presence  of  both  septicaemia  and  py.tmia,  and 
in  which  the  post-mortem  appearances  point  to  septic  and 
purulent  infection.  Leube  ("  Zur  Diagnose  der  spontanen  Sep- 
tico-pya;mie,"  Deiitsches  AtcJiIv  f.  klin.  medicin,  B.  22,  p.  335) 
first  described  this  affection  and  called  it  spontaneous,  because  he 
was  unable  to  trace  the  source  of  infection  from  without  in  the 
cases  which  came  under  his  observation.  Litten  ("Ueber  septische 
Erkrankungen  interner  Art,  namentlich  hamorrhagische  Sepsis 
m\.&vv\3.''  Zeitsclu'ift  f.  klin.  Medicin,  B.  2),  on  the  other  hand,  was 
always  able,  in  his  cases,  to  locate  the  infection-atrium,  but  the 
primary  infection  at  the  time  acute  symptoms  appeared  had 
either  disappeared  or  its  location  could  only  be  ascertained  by 
a  most  careful  examination.  Jiirgensen  (^Berliner  klin.  Wochcn- 
schrift,  No.  18,  1888)  calls  it  "  Krypto-genetic  Septico-pyjtmia," 
as  he  was  unable  to  find  a  tangible  infection-atrium.  He  gave 
an  account  of  one  hundred  cases  which  had  come  under  his  own 
personal  observation.  The  patients  were  usually  attacked  first 
with  an  angina,  and,  as  this  stage  was  generally  attended  by 
a  chill  and  a  general  feeling  of  malaise,  the  patients  usually 
attributed  it  to  a  cold.     In  most  cases  the  general  infection  was 
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announced  by  a  severe  chill.  Rapid  loss  of  strength  was  one 
of  the  most  prominent  symptoms,  so  that  in  a  very  few  days  the 
patients  became  utterly  prostrated.  The  symptoms  which  pointed 
to  local  processes  during  life  were  referred  most  frequently  to 
the  lungs,  liver,  spleen,  pleura,  heart,  and  the  long  bones. 
Whether  the  primary  infection  occurred  through  the  pharynx, 
where  the  first  symptoms  were  manifested,  could  not  be 
definitely  ascertained.  In  the  acute  cases,  the  symptoms  were 
grave  from  the  beginning  and  increased  as  the  infection  pro- 
gressed, while,  in  chronic  cases,  infection  is  maintained  from 
some  suppurating  focus,  and  the  disease  may  become  prolonged 
for  several  years.  Subcutaneous  and  retinal  hemorrhagic  ex- 
travasations were  frequently  observed.  The  post-mortem  exami- 
nation revealed  suppuration  in  some  of  the  internal  organs  and 
vascular  conditions  which  are  found  in  cases  of  sepsis.  These 
cases  may  be  compared  with  acute  suppurative  osteomyelitis, 
where  often  the  most  careful  inquiry  and  the  most  scrutinizing 
examination  fail  in  furnishing  reliable  evidences  for  locating  the 
primary  source  of  infection.  It  is  possible  that  the  pus  microbes 
have  gained  entrance  through  an  intact  mucous  surface,  or 
through  the  skin,  and  that  they  have  remained  in  a  latent  con- 
dition until  a  locus  minoris  resistenticE  is  created  somewhere  in 
the  body,  where  they  localize  in  a  soil  prepared  for  their  growth 
and  multiplication,  or,  what  is  more  likely  the  case,  they  entered 
through  an  abrasion  or  slight  lesion,  which  may  have  been 
so  insignificant  that  the  patient  himself  failed  to  notice  it,  and 
produced  no  symptoms  until,  by  accident  or  disease,  a  proper 
soil  was  prepared  for  the  initiation  of  an  acute  attack  in  one  or 
more  of  the  internal  organs. 

XI.  Py^mi.\. 

The  presence  of  pyaemia  in  over-crowded  and  badly  venti- 
lated hospitals  during  the  time  before  the  antiseptic  treatment 
of  wounds  came  into  use,  gave  rise  to  a  general  belief  that  the 
disease  was  due  to  a  specific  cause,  and  ever  since  bacteriology 
became  a  science  diligent  search  has  been  made  to  demonstrate 
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its  specific  microbic  origin.  Since  the  discovery  of  the  mi- 
crobes of  suppuration,  new  light  has  been  shed  upon  the 
etiology  and  pathology  of  this  disease.  Bacteriological  studies 
of  pyjemic  products  have  shown  that  one  or  more  kinds  of  pus 
microbes  are  always  present,  thus  establishing  the  direct  rela- 
tionship between  a  suppurating  process  in  some  part  of  the 
body,  and  the  development  of  metastatic  or  pyciimic  abscesses. 
Clinical  experience  has  only  corroborated  the  scientific  inves- 
tigations of  this  subject,  inasmuch  as  it  has  shown  that  the 
frequency  of  its  occurrence  has  been  diminished  in  proportion 
to  the  lessening  of  suppurative  inflammation  in  wounds  under 
the  antiseptic  management  of  traumatic  injuries  and  internal 
suppurating  lesions.  We  are  justified  upon  the  basis  of  well- 
established  facts  in  claiming  that  pyaemia  is  not  a  disease  per 
se,  but  that  its  occurrence  depends  upon  an  extension  of  a  sup- 
purative process  from  the  primary  seat  of  infection,  and  sup- 
puration in  distant  organs  by  the  transportation  of  emboli 
infected  with  pus  microbes  through  the  sN^stemic  circulation. 
The  distant,  or  metastatic  abscesses  contain  the  same  microbes 
which  are  found  in  the  wound  secretions  or  the  abscess  from 
which  the  general  purulent  infection  took  place.  Experiments 
have  shown  that  a  culture  of  pus  microbes  from  a  furuncle  may 
produce  pyaemia  in  animals,  and  that  the  microbes  cultivated 
from  a  pya^mic  abscess  when  injected  under  the  skin  of  an 
animal  cause  only  a  localized  suppurative  inflammation  without 
any  general  symptoms. 

Artificial  Production  of  PycEuiia  in  Animals. 

Koch  (  Untersiichungen  liber  die  Aetiologie  der  Wundinfections 
Krankheiten,  Leipzig,  1878)  produced  typical  pyaemia  in  rabbits 
by  injecting  a  putrid  fluid,  obtained  by  maceration  of  the  ear  of  a 
mouse,  into  the  subcutaneous  connective  tissue  in  the  inguinal 
region.  A  large  abscess  was  found  at  the  point  of  injection  and 
numerous  metastatic  abscesses  in  the  internal  organs.  In  the 
pus  of  these  abscesses  he  found  a  micrococcus  which  he  consid- 
ered as  characteristic  of  this  affection. 

Klein  {Microorganisms  and  Disease,  1885)  described  a  micro- 
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COCCUS  of  pyaemia,  in  mice.  Certain  cocci  which  were  present 
in  pork  broth  proved  fatal  to  mice  in  about  a  week,  producing 
purulent  inflammation  at  the  point  of  injection  and  metastatic 
abscesses  in  the  lungs.  Fresh  inoculations  in  mice  again  pro- 
duced a  fatal  result  with  py.tmic  symptoms.  > 

Pawlowsky  found  that,  by  the  simultaneous  injection  of  steril- 
ized cinnabar,  and  of  cultivations  of  staphylococcus  pyogenes 
aureus  into  the  circulation,  he  produced  abscesses  in  various 
organs — in  fact,  the  typical  picture  of  pyaemia.  The  presence 
of  particles  of  foreign  bodies  rendered  material  aid  in  the 
development  of  metastatic  abscesses,  as  the  mere  arrest  of  pus 
microbes  in  the  circulation  withoutthem,  as  a  rule,  is  not  sufficient 
of  itself  to  lead  to  the  production  of  true  pysemia.  In  rabbits, 
even  the  introduction  of  a  large  quantity  of  a  culture  of  pus 
microbes  into  the  circulation  does  not  produce  pyaemia.  Twenty- 
four  hours  after  the  injection  the  microbes  may  be  found  in  large 
numbers  in  the  pulmonary  and  other  capillaries,  but  after  forty- 
eight  hours  they  have  all  disappeared  from  the  circulation.  If 
the  cocci  are  suspended  in  an  embolus,  this  latter,  by  producing 
alteration  in  the  endothelia  of  the  bloodvessels  in  which  it  has 
become  impacted,  produces  a  locus  minoris  resistentice  favorable 
to  the  growth  of  germs.  In  the  experiments  of  Pawlowsky,  the 
particles  of  cinnabar  acted  upon  the  endothelia  lining  the  cap- 
illary vessels  in  the  same  manner  as  the  fragments  of  a  thrombus 
by  impairing  the  local  nutrition  of  the  tissues  at  the  point  of 
impaction.  If  pya;mia  is  produced  in  guinea-pigs,  or  mice,  with 
infectious  pus,  or  with  a  pure  cultivation  of  the  same,  the  same 
local  conditions  are  produced  which  invariably  precede  the  de- 
velopment of  pyaemia  in  man.  Some  of  the  veins  at  the  seat 
of  primary  infection  are  invaded  by  pus  microbes  and  become 
blocked  by  a  thrombus,  this  thrombus  undergoes  puriform  soft- 
ening, small  fragments  containing  pus  microbes  become  detached, 
and  are  washed  away  and  enter  the  general  circulation  as  emboli, 
which,  when  they  become  arrested,  establish  independent  centres 
of  suppuration.  In  such  cases  the  pus  microbes  are  present  in 
the  blood,  in  the  tissues  around  the  abscess,  and  in  all  purulent 
collections. 
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The  Relations  of  Pus  Microbes  to  Pycemia  in  Man. 

Rosenbach  { Microorganismen  bei  den  Wiindinfections  Krank- 
heiten  des  Menschen,  Wiesbaden,  1884)  examined  six  cases  of 
typical  pyaemia  with  a  view  to  determine  the  nature  of  the 
microorganisms  present  in  pyasmic  patients.  He  found  the 
streptococcus  pyogenes  present  in  the  blood  and  metastatic 
deposits  in  five  of  them  ;  in  two  of  these  cases,  staphylocci  were 
also  present,  although  fewer  in  number.  In  only  one  of  them 
he  found  staphylococci  alone,  and  this  case  recovered. 

Pawlowsky  ("Beitrilge  zur  Aetiologie  der  Pya;mie,"  Central- 
blatt  f.  d.  med.  Wissen.,  1887,  Nos.  24,  25)  made  a  bacteriological 
examination  of  the  pus  of  metastatic  abscesses  in  five  cases  of 
pyaemia.  In  four  cases  he  found  the  staphylococcus  pyogenes 
aureus,  and  in  the  fifth  case,  which  was  remarkable  for  the  extent 
of  the  joint  complications,  he  found  the  streptococcus  pyogenes. 
He  believes  that  the  staphylococcus  aureus  is  the  usual  cause  of 
pyaemia,  and  especially  of  that  form  characterized  by  multiple 
abscesses  in  the  internal  organs.  Large  cultures  of  this  coccus 
suspended  in  water  and  injected  subcutaneously  in  rabbits  caused 
death,  and  at  the  necropsy  multiple  abscesses  were  found.  He 
believes  that  pyfemia  in  man  occurs  when  disturbances  in  the 
circulation  are  present,  so  that  floating  cocci  find  places  for 
localization  within  the  bloodvessels.  He  produced  these 
disturbances  artificially  by  making  intravenous  injections  of 
cinnabar,  and  ascertained  that  the  presence  of  the  granular 
material  determined  the  localization  of  the  microbes. 

Besser,  of  St.  Petersburg,  writes  in  Wratch  (St.  Louis  Medical 
Journal,  May  2,  1888,  Nos.  19  and  20)  that  he  has  examined, 
bacteriologically,  blood,  pus,  and  parenchymatous  fluid  from 
organs  in  23  cases  of  pyaemia.  In  8  cases,  the  staphylococci 
albi  and  aurei  were  found;  in  14,  the  streptococci ;  and  in  i,  the 
streptococci  and  staphylococci  simultaneously.  The  microbes 
were  discovered,  {a)  during  the  patient's  life  in  pus  in  every  one 
out  of  20  cases  examined;  in  blood,  in  11  of  12;  and  in  paren- 
chymatous serum,  in  i  of  i  ;  [b)  after  death,  in  pus,  in  17  of  17; 
in -blood,  4  of  9;  and  in  organs,  9  of  14.     Besser's  predecessors 
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described  23  additional  cases  of  pyaemia,  in  14  of  which  staphy- 
lococci were  found,  in  7  streptococci.  Total,  46  cases :  in  22 
staphylococci,  in  21  streptococci,  in  3  both.  Besser  has  also 
observed  that  the  staphylococcus  aureus  could  transform,  under 
certain  conditions,  into  staphylococcus  albus,  and  vice  versa. 
He  was  unable  to  discover  the  slightest  difference  between  the 
microbes  of  suppuration  and  those  of  pyaemia. 

Schuller  ("  Ueber  Bacterien  bei  metastatischen  Gelenkent- 
ziindungen,"  Verh.  der  Dentsclien  GesellscJiaft  f.  Chirit7'gie,  1884) 
examined  the  contents  of  metastatic  joint  affections  in  twelve 
cases  of  puerperal  pyaemia  and  invariably  found  streptococci, 
single  and  diplococci,  but  never  bacilli. 

The  occurrence  of  pyemia  from  suppurating  wounds  or 
abscesses  does  not  depend  so  much  upon  the  kind  of  pus  mi- 
crobes which  have  caused  the  suppuration  as  upon  surrounding 
circumstances.  The  location  and  anatomical  structure  of  the 
tissues  in  which  the  primary  infection  has  taken  place  exert  an 
important  influence  in  the  production  of  the  disease.  It  is  well 
known  that  suppurative  inflammation  of  the  medullary  tissue  in 
bone  is  exceedingly  prone  to  give  rise  to  pyaemia.  Osteomye- 
litis, without  direct  infection  through  a  wound,  is  always  due  to 
an  intravascular  infection — localization  of  pus  microbes  in  the 
capillary  vessels  of  the  medullary  tissue.  The  microbes  come 
first  in  contact  with  the  endothelial  cells  after  mural  implantation 
has  taken  place,  and  the  resulting  coagulation-necrosis  in  the  tis- 
sues of  the  wall  of  the  bloodvessels  leads  to  thrombosis.  The 
products  of  the  intravascular  coagulation-necrosis  furnish  a  most 
favorable  nutrient  substance  for  the  growth  and  multiplication  of 
germs,  consequently  the  area  of  intravascular  infection  is  rapidly 
increased.  The  growth  of  the  thrombus  in  a  proximal  direction 
soon  leads  to  extensive  thrombo-phlebitis,  and,  as  softening  of 
the  thrombus  takes  place,  to  embolism  and  metastatic  suppura-  ■ 
tion.  Pyaemia  following  a  suppurative  inflammation  in  a  wound, 
or  in  the  course  of  a  phlegmonous  inflammation  in  the  con- 
nective tissue,  is  the  result  of  an  extravascular  infection.  The 
pus  microbes  coming  first  in  contact  with  the  outer  coats  of 
the  veins,  give  rise  to  a  phlebitis,  which  progresses  from  with- 
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out  inward,  and  which  is  followed  by  thrombosis  as  soon  as 
the  intima  is  reached.  The  intravascular  dissemination  of  the 
pus  microbes  then  takes  place  in  the  same  manner  as  in  cases  of 
intravascular  infection  after  thrombo-phlebitis.  Ordinary  pyo- 
genic microbes  may  and  do  cause  pyaemia  if  they  enter  the  blood 
attached  to  portions  of  blood-clot,  or  other-  solid  materials, 
which,  after  they  have  become  impacted  in  bloodvessels  by  em- 
bolism, prepare  the  soil  in  distant  organs  for  their  localization 
and  multiplication.  The  importance  of  thrombosis  and  embo- 
lism as  factors  in  the  causation  of  pyaemia  has  been  clearly 
established  by  clinical  observation  and  experimental  research. 
Emboli  may  originate  in  the  lymphatic  vessels  when  these  are 
the  seat  of  invasion  by  pyogenic  microbes,  which,  however,  is 
very  seldom  the  case.  In  chronic  pyaemia,  in  which  multiple 
metastatic  abscesses  are  formed,  embolism  takes  no  essential 
part  in  the  process,  the  microbes  enter  the  circulation  and  are 
brought  in  direct  contact  by  mural  implantation  with  the  tissues 
weakened  by  injury,  or  other  debilitating  causes.  Experimental 
research  has  shown  conclusively  that  the  introduction  of  pus 
microbes  into  the  circulation  is  not  necessarily  or  even  usually 
followed  by  pyaemia,  and  theii'  accidental  entrance  in  the  course 
of  a  suppurative  inflammation  is  not  always  followed  by  serious 
consequences.  There  can  be  no  doubt  that  some  pus  microbes 
reach  the  circulation  in  nearly  every  case  of  suppuration,  but  their 
pathogenic  action  is  prevented,  or  neutralized,  by  an  adequate 
resistance  on  the  part  of  the  tissues  with  which  they  are  brought 
in  contact  and  their  rapid  elimination  through  healthy  excretory 
organs.  A  limited  number  of  pus  microbes  injected  into  the  cir- 
culation of  a  healthy  animal,  or  accidentally  inrtoduced  into  the 
blood  of  an  otherwise  healthy  person,  are  effectively  disposed  of 
by  the  white  blood-corpuscles.  If,  however,  the  same  number  of 
•microbes  are  present  in  combination  with  fragments  of  a  blood- 
clot,  the  latter  produce  such  alterations  in  the  tissues  surround- 
ing them  as  to  prepare  the  parts  for  their  pyogenic  action.  The 
same  happens  if  free  pus  microbes  localize  in  a  part  the  vitality 
of  which  has  been  previously  diminished  by  a  trauma,  or  ante- 
cedent pathological    changes,  which  constitute    a  locus  minoris 

II 
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resistentia  for  the  growth  and  reproduction  of  pathogenic  micro- 
organisms. Pyaemia,  therefore,  must  be  looked  upon  rather  as  a 
serious  and  fatal  complication  of  suppurative  lesions  rather  than 
an  independent  specific  disease. 

XII.  Erysipelas. 

History. — The  contagiousness  of  erysipelas  has  been  recog- 
nized for  centuries,  and  on  this  account  early  attempts  were 
made  to  include  it  among  microbic  diseases. 

Nepveau  (Virchow  u  Hirsch's  Jalircsbericht,  1872,  i,  p.  254) 
found  micrococci  in  the  blood  of  erysipelatous  patients,  and 
these  were  present  in  greatest  number  in  blood  taken  from  the 
diseased  part. 

Wilde  {Med.  Jahrh.,  B.  155,  Heft  i,  p.  104)  from  his  own 
investigations  was  able  to  corroborate  these  observations,  but 
he  also  ascertained  that  the  pus  of  wounds,  from  which  erysipe- 
latous inflammation  starts,  contains  the  same  micrococci. 

Orth  {ArcJiiv  f.  Exp.  Pathol,  u  Pharmakol.,  B.  i,  p.  Si)  found 
micrococci  in  the  contents  of  the  bullae  of  erysipelas.  Reck- 
linghausen and  Lukomsky  (Virchow's  Archiv.,  B.  60,  p.  418)  found 
micrococci  in  the  lymphatic  vessels  and  the  connective-tissue 
spaces  in  the  structures  affected  by  the  virus  of  erysipelas. 

Billroth  and  Ehrlich  (Langenbeck's  Archiv,  B.  xx.  p.  418) 
found  micrococci  not  only  in  the  lymphatic  vessels,  but  also  in 
the  bloodvessels  of  the  inflamed  skin. 

Tillmanns  {Deutsche,  vied.  Wochenschrift,  1878,  No.  17)  found 
them  in  the  skin,  and  Letzerich  (Virchow  u  Hirsch's  Jaliresb., 
1875,  p.  69)  in  cases  of  erysipelas  attacking  vaccination-wounds, 
in  the  wound  itself,  in  the  bloodvessels,  muscles,  liver,  spleen, 
and  kidneys.  Koch  {Investigations  into  the  Etiology  of  Trauniatic 
Infective  Diseases,  London,  18S0)  described  the  specific  organism 
of  erysipelas  as  a  small  micrococcus  of  globular  shape,  united 
in  pairs  or  forming  short  chains,  and  published  photographic 
representations  of  them  in  his  work,  in  which  he  also  describes 
erysipelas  in  rabbits  which  he  produced  artificially  by  the  injec- 
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tion,  into    the   subcutaneous  tissue  of  the  ear,  of  mouse's  dung 
softened  in  distilled  water. 

Fehleisen  {Die  Aetiologic  des  Erysipels,  Berlin,  1883)  was  the 
first  who,  in  1883,  discovered  the  essential  cause  of  erysipelas 
and  succeeded  in  cultivating  the  microbes  on  a  number  of  nutrient 
media.  From  the  appearance  of  the  microbe  and  its  direct 
etiological  bearings  to  erysipelas,  he  called  it  the  streptococcus 
of  erysipelas.  With  a  pure  culture  of  this  germ  he  produced,  by 
inoculation,  not  only  erysipelas  in  animals  to  prove  its  specific 
pathogenic  qualities,  but  inoculations  were  also  made  in  man  for 
therapeutic  purposes. 

Description  of  the  Streptococcus  Erysipelatosus. — Minute 
cocci,  three  to  four  micro-millimetres  in  diameter,  arranged  in 
chains,  found  in  erysipelatous  skin  and  in  the  fluid  of  erj^sipe- 
latous  bulht.  They  occupy  the  lymphatic  channels  of  the  skin 
and  spread  along  them  as  the  disease  advances.  Each  coccus 
when  it  is  about  to  divide  becomes  larger  and  oval,  and  soon 
appears  made  up  of  two  hemispherical  masses,  the  two  new 
cocci  resulting  from  fission  of  the  old  one.  Morphologically, 
the  streptococcus  of  erysipelas  and  the  streptococcus  pyogenes 
are  nearly  identical,  only  that  the  coccus  of  erysipelas  is 
somewhat  larger,  and  both  are  somewhat  smaller  than  the 
staphylococci. 

Cultivation  Experiments. — The  streptococcus  of  erysipelas 
can  be  cultivated  upon  gelatine  or  agar-agar.  The  appearances  of 
cultures  resemble  very  strongly  those  of  streptococcus  pyogenes. 
There  is  less  tendency,  however,  to  the  formation  of  terraces, 
the  margin  is  thicker  and  more  irregular  in  outline,  and  the 
appearance  of  the  growth  is  more  opaque  and  whiter.  Rosen- 
bach  mentions  as  another  distinguishing  feature  between  the 
two,  that  the  culture  of  the  coccus  of  erysipelas  represents  upon 
solid  nutrient  media  the  shape  of  a  fern,  while  the  outlines  of 
the  cultures  of  the  pus  streptococcus  describe  the  shape  of  an 
acacia  leaf 

The  culture  appears  as  a  very  delicate  grayish-white  film.  The 
growth  is  very  slow,  and  the  individual  colonies  remain  small. 
They  do  not  liquefy  gelatine. 
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Inoculation  Experiments. — The  characteristic  erysipelatous 
blush  is  produced  by  inoculating  these  microorganisms  into  the 
ear  of  a  rabbit. 

Krause  obtained  positive  results  by  inoculating  gray  mice. 
The  animals  died  after  three  or  four  days,  even  when  only  a 
minute  quantity  of  the  culture  was  injected  under  the  skin  of  the 
back.  Passet  inoculated  white  mice  that  had  been  liberally  fed 
on  bread,  milk,  and  oats,  and  obtained  only  negative  results. 
Of  seven  persons  inoculated  by  Fehleisen  ("Ueber  die  Ziichtung 
der  Erysipelcoccen  au  klinstlichen  Niihrboden  und  ihre  Ueber- 
tragbarkeit  auf  Menschen,"  Sitzungsbcriclit  der  W\'n':;b2irger 
Physic.  Died.  GesellscJiaft,  1882)  the  subjects  of  incurable  tumors, 
with  pure  cultures,  six  developed  typical  erysipelas ;  in  the 
seventh  case,  the  patient  had  suffered  from  an  attack  of  erysip- 
elas only  a  few  weeks  previously,  and  was,  in  all  probability, 
still  protected  against  a  new  attack.  This  patient  was  inoculated 
a  second  time  with  a  negative  result.  Several  times  a  second 
inoculation  failed  after  a  successful  inoculation.  The  period  of 
incubation  was  fixed  at  from  fifteen  to  sixty-one  hours.  The 
microbe  was  only  found  in  the  lymphatic  vessels  and  connective- 
tissue  spaces,  and  when  the  culture  was  pure  never  produced 
suppuration. 

Whitney  ("  Notes  on  Blood-changes  in  Erysipelas,"  Philadel- 
phia Medical  Times,  1^83)  claims  that  he  found  the  streptococcus 
erysipelatosus  in  the  blood  in  five  out  of  six  cases  of  erysipelas. 
Most  all  authorities  who  have  studied  the  subject  with  the 
greatest  care  assert,  however,  that  it  is  only  found  in  the  lym- 
phatic vessels  and  never  in  the  bloodvessels. 

Inoculation  for  Therapeutic  Purposes. — Fehleisen  has  seen 
by  this  treatment  a  cancer  of  the  breast  become  smaller,  a  lupus 
disappear  almost  completely,  while  a  case  of  fibro-sarcoma  and 
another  of  sarcoma  were  not  materially  affected  by  this  method 
of  treatment. 

Janicke  and  Neisser  ("Exitus  letalis  nach  Erysipelimpfung 
bei  inoperablem  Mamma-carcinom  und  microscopischen  Befund 
des  gimpften  Carcinoms,"  Centralblatt  f.   Cliinirgie,   1884)  have 
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recorded  a  death  from  the  erysipelas  thus  intentionally  pro- 
duced, in  a  case  of  cancer  of  the  breast  beyond  the  reach  of  an 
operation.  A  pure  culture  was  used.  At  the  post-mortem  it 
was  proved  that  the  neoplasm  had  almost  completely  disap- 
peared, and  the  microscopical  examination  of  portions  that  had 
remained  appeared  to  show  that  the  tumor  cells  had  been  de- 
stroyed through  the  direct  action  of  the  microbes.  Biedert 
("  Vorliiufige  Heilung  einer  ausgebildeten,  Sarcomwucherung  in 
einem  Kinderkopf  durch  Erysipel,"  Deutsche  vied.  Zeitung,  1886, 
No.  5)  saw  in  a  child  suffering  from  a  sarcoma  involving  the 
posterior  part  of  the  cavity  of  the  mouth  and  pharynx,  the  left 
half  of  the  tongue,  the  naso-pharyngeal  space  and  the  right  orbit, 
the  tumor  disappear  almost  completely  during  an  attack  of  ery- 
sipelas. Cases,  on  the  other  hand,  have  been  reported  in  which 
after  an  accidental  or  intentional  attack  of  erysipelas  the  malig- 
nant tumor  commenced  to  grow  rapidly.  Neelsen  ("Rapide 
Wucherung  und  Ausbreitung  eines  Mammacarcinoms  nach  zwei 
schweren  Erysipel-Anfiillen  von  15  resp.  10  tJigiger  Dauer," 
CentTalblatt  f.  Chirurgie,  1884,  p.  729)  describes  a  case  of  carci- 
noma, of  the  breast,  in  which  after  two  severe  attacks  of  erysip- 
elas the  tumor  not  only  commenced  to  grow  faster,  but  at  the 
same  time  regional  infection  progressed  also  more  rapidly.  In 
view  of  the  uncertainty  of  the  result,  and  the  danger  which  attends 
the  intentional  form  of  erysipelas,  the  danger  of  the  disease 
being  as  great  as  in  the  accidental  form,  it  is  safe  to  predict  that 
no  further  inoculations  will  be  made  in  man  until  we  shall  have 
found  a  certain  antagonistic  action  of  the  streptococcus  of 
er}'sipelas  against  some  pathogenic  microbes  which  are  the  cause 
of  some  grave  disease  not  amenable  to  less  heroic  measures. 

Manner  of  Infection. — As  the  streptococcus  of  erysipelas 
produces  its  pathogenic  effects  in  the  lymphatic  vessels  and  dif- 
fuses itself  through  these  channels  in  the  tissues,  it  becomes 
obvious  that  infection  takes  place  as  soon  as  localization  is 
effected  in  the  lymphatic  structures,  or  in  the  spaces  contributory 
to  them.  Before  antiseptic  surgery  was  practised,  infection 
frequently  occurred  through  accidental  or  intentional  wounds. 
Even  before  the  microbic  cause  of  erysipelas  was  known,  one  of 
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the  closest  of  clinical  observers  (Trousseau)  claimed  that  infec- 
tion with  the  virus  of  erysipelas  is  only  possible  through  some 
wound  or  abrasion  of  the  skin;  the  latter  may  be  so  insignifi- 
cant as  to  be  unnoticeable,  and  entirely  overlooked  by  the  patient 
and  physician.  Inoculation  experiments  have  shown  that  the 
time  of  incubation  is  from  fifteen  to  sixty-one  hours,  so  that  we 
can  estimate  the  time  quite  accurately  in  a  case  of  beginning 
erysipelas  when  the  infection  occurred.  In  most  instances  infec- 
tion takes  place  through  some  wound,  a  slight  abrasion  of  the 
skin,  which  may,  perhaps,  never  have  attracted  the  patient's 
attention,  and  which  has  become  invisible  at  the  time  the  disease 
is  first  noticed.  Infection,  however,  may  also  take  place  through 
a  mucous  surface,  through  which  the  microbes  enter  the  tissue 
in  the  same  manner,  and  under  the  same  conditions  as  when 
infection  takes  place  through  the  skin.  One  of  the  severest 
cases  of  erysipelas  that  ever  came  under  my  observation  com- 
menced in  the  pharynx,  or  tonsils,  and  as  the  symptoms  subsided 
here,  a  typical  and  severe  facial  erysipelas  developed.  The  patient 
was  suffering  at  the  time  from  secondary  syphilis. 

Relation  of  Erysipelas  to  Puerperal  Fever. 

Obstetricians  recognized  the  danger  of  exposing  puerperal 
women  to  the  infection  which  might  emanate  from  erysipelatous 
patients,  long  before  the  tangible  contagion  of  eysipelas  was 
known.  Since  the  discovery  of-  Fehleisen,  this  subject  has 
attracted  renewed  attention,  and  positive  knowledge  has  accumu- 
lated both  from  accurate  clinical  observation,  and  from  the 
fertile,  and  more  positive  field  of  experimentation. 

Gusserow  ("  l^>rysipel  u.  Puerperalfieber,"  ArcJiiv  f.  Gyndkologie, 
1887,  p.  169)  asserted,  upon  the  basis  of  an  extensive  experience, 
that  no  direct  etiological  relations  exist  between  the  contagion 
of  erysipelas  and  puerperal  fever.  He  had  under  his  care  puer- 
peral women  suffering  from  erysipelas  of  the  skin  without  any 
serious  disturbances  following  in  the  genital  tract.  In  ten  other 
cases,  one  of  them  occurring  during  an  epidemic  of  puerperal 
fever,  the   erysipelas  was  observed  as  a  complication  of  septic 
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affections  of  the  genital  organs.  Gusserow  asserts  that,  in  this 
case,  it  cannot  be  claimed  that  the  erysiplas  could  have  caused 
the  puerperal  affection,  as  the  latter  preceded  the  former.  But 
another  point  could  be  raised,  as  it  might  be  claimed  that  the 
septic  processes  should  be  made  answerable  for  the  occurrence 
of  erysipelas.  The  author  has  studied  this  subject  also  by  way  of 
experiment.  A  pure  culture  of  the  streptococcus  erysipelatosus, 
which  had  been  tested  and  found  reliable  in  producing  erysipelas 
by  the  usual  methods  of  inoculation,  was  injected  into  the  peri- 
toneal cavity  of  two  rabbits ;  in  two  others  it  was  applied  to  an 
open  wound  of  the  abdomen,  and  in  the  last  two  animals  it  was 
injected  into  the  subserous  connective  tissue  of  the  peritoneum. 
In  all  of  these  animals  no  effect  was  produced,  and  no  patho- 
logical changes  were  detected  at  the  point  of  injection  when  the 
animals  were  killed  some  time  after  the  inoculation.  Gusserow 
looks  upon  the  results  of  these  experiments,  if  not  as  positive 
proof,  nevertheless  as  strong  evidence  against  the  claim  that 
erysipelas  can  cause  puerperal  sepsis. 

Winckel  ("Zur  Lehre  von  dem  internen  puerperalen  Er)'sipel," 
VerJi.  der  Dcntsclien  Gescllscliaft  f.  Gyndkologie,  i  Congress,  p. 
78),  an  equally  reliable  and  able  observer,  has  come  to  entirely 
opposite  conclusions.  He  cultivated  from  a  parametric  abscess, 
which  had  developed  after  childbed,  Fehleisen's  streptococcus. 
Injections  of  this  culture  in  rabbits  produced  typical  erysipelas. 
The  same  author  also  observed  erysipelas  following,  in  a  puer- 
peral woman  suffering  from  suppurative  peritonitis,  pleuritis  and 
metro-lymphangitis.  The  patient  died  on  the  thirteenth  day. 
The  starting-point  of  the  erysipelas  could  be  traced  to  an  ulcer 
of  the  vulva. 

Blood  taken  from  the  right  side  of  the  heart  soon  after  death 
was  inoculated  upon  a  solid  nutrient  medium  and  produced  a 
culture  of  the  streptococcus  of  erysipelas.  The  same  culture 
was  obtained  by  inoculations  with  fluids  taken  from  the  peri- 
toneal and  pleural  cavities,  the  uterus,  kidneys,  and  liver.  In 
three  cases  a  culture  thus  obtained  was  injected  into  the  peri- 
toneal cavity  of  rabbits  and  no  peritonitis  followed.  In  one 
experiment  it   produced   suppurative    peritonitis.       Guinea-pigs 
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proved  less  susceptible  to  infection  than  rabbits.  In  white  mice 
the  inoculations  were  invariably  followed  by  a  fatal  disease. 
From  the  results  of  these  experiments,  the  author  claims  that 
the  virus  of  erysipelas  is  one  of  the  most  virulent  puerperal 
poisons,  and  believes  that  they  prove  the  causal  relations  of 
erysipelas  to  puerperal  sepsis. 

Doyen  {British  Medical  Joiirtial,  1888,  9,  93)  has  also  found, 
both  in  mild  and  severe  cases  of  puerperal  fever,  a  streptococcus 
similar  to  the  one  described  by  Rosenbach  and  Fehleisen.  He 
made  some  inoculations  to  determine  their  relationships.  The 
streptococcus  found  in  the  lesions  of  puerperal  fever  caused  ery- 
sipelas, and  the  streptococcus  found  in  erysipelas  developed 
puerperal  fever.  The  author  believes  that  the  microbe  of  puer- 
peral sepsis  is  the  same  as  that  of  erysipelas. 

Puerperal  sepsis  from  the  virus  of  erysipelas  can  only  be 
feared  when  the  virus  is  brought  in  contact  with  an  absorbing 
surface  in  the  genital  tract,  but  when  this  takes  place  and  the 
streptococci  reach  the  enlarged  lymphatic  vessels  of  the  puer- 
peral uterus,  the  most  violent  and  fatal  form  of  puerperal  sepsis 
is  almost  certain  to  follow. 

Relation  of  Erysipelas  to  PJilcgvionoiis  Inflammation  and 
Suppuration. 

Some  difference  of  opinion  still  exists  among  pathologists 
with  regard  to  the  question  whether  the  streptococcus  of 
erysipelas  possesses  pyogenic  properties.  The  majority  of  those 
who  have  studied  this  subject  experimentally  deny  this,  and 
assert  that  when  suppuration  takes  place  in  cases  of  erysipelas 
it  is  the  result  of  a  secondary  infection  with  pus  microbes,  and, 
on  this  account,  look  upon  phlegmonous  inflammation  as  a 
complication,  and  not  as  a  condition  belonging  to  the  erysipe- 
latous process. 

Hajeck  ("Das  Verhiiltniss  des  Erysipels  zur  Phlegmone," 
Dentsclie  med.  Wochensclirift,  1886,  No.  47)  has  made  careful 
investigations  to  show  that  the  streptococcus  of  erysipelas  is 
neither    in    form     nor    culture    materially    different    from    the 
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streptococcus  pyogenes,  but  he  showed,  also,  that  in  fifty-one 
cutaneous  or  subcutaneous  inoculations  with  a  pure  culture 
of  the  streptococcus  of  erysipelas  in  rabbits,  the  result  was 
always  a  superficial  migrating  dermatitis  which  resembled  to  per- 
fection erysipelas  in  man,  while  similar  injections  with  the  strep- 
tococcus pyogenes  produced  a  more  intense  and  deeply  seated 
inflammation,  which  in  almost  every  instance  terminated  in  sup- 
puration. The  difference  in  the  action  of  the  two  microbes  on 
the  tissues  plainly  demonstrated  their  non- identity.  Microscopical 
examination  of  the  inflamed  tissues  showed  a  still  more  important 
difference  as  far  as  the  localization  and  local  diflusion  of  the 
microbes  were  concerned.  The  coccus  of  erysipelas  was  always 
found  with  the  products  of  inflammation  ivithm  the  lympJiatic 
vessels,  and  only  exceptionally  in  the  connective-tissue  spaces, 
which  anatomically  are  only  a  part  of  the  lymphatic  system. 
The  streptococcus  pyogenes  penetrates  the  tissues  more  deeply; 
it  is  not  only  found  in  the  lymphatic  vessels,  and  connective- 
tissue  spaces,  but  it  migrates  beyond  the  lymphatic  system  and 
infects  different  kinds  of  tissue,  thus  giving  rise  to  a  more  deeply 
seated  and  more  intense  inflammation.  The  cocci  of  erysipelas 
are  found  only  exceptionally  in  the  immediate  vicinity  of  blood- 
vessels, while  the  streptococcus  of  suppuration  can  always  be  seen 
arranged  in  radiate  lines  around  vessels  entering  the  adventitia, 
the  muscular  coat,  and  often  even  in  the  lumen  of  the  vessel. 
In  man,  the  same  histological  differences  can  be  seen  in  erysip- 
elas and  phlegmonous  inflammation  as  in  the  artificial  conditions 
in  animals  subjected  to  experiment,  and  the  same  pathological 
differences  are  also  constantly  found.  The  author  asserts  that 
Fehleisen  was  in  error  when  he  claimed  that  the  formation  of 
abscesses  occurred  independently  of  the  erysipelatous  infection. 
He  affirms  that,  in  rabbits  inoculated  with  the  virus  of  erysipelas 
after  the  acute  inflammation  has  subsided,  circumscribed  small 
nodules  which  remain  may  suppurate,  but  the  suppurative  process 
remains  circumscribed,  while  after  injection  with  cultures  of  the 
streptococcus  pyogenes  the  inflammation  assumes  a  phlegmo- 
nous type,  and  the  suppuration  is  always  more  diffuse.  Under 
certain  circumstances,  a  circumscribed  subcutaneous  suppuration 
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can  also  take  place  in  erysipelatous  inflammation  in  man.  When 
suppuration  in  a  joint  takes  place,  however,  it  is  not  caused  by 
the  erysipelatous  infection,  but  is  due  to  the  presence  of  pus 
microbes.  Death  following  erysipelas  is  caused  by  the  intro- 
duction into  the  blood  of  ptomaines  in  sufficient  quantity  to 
produce  fatal  intoxication,  or  by  the  entrance  of  the  cocci  into 
the  circulation,  which  seldom  takes  place,  or  it  results  from 
complications  incident  to  the  disease  or  occurring  indepen- 
dently of  it.  In  the  discussion  on  this  paper  Eiselsberg  said, 
from  the  knowledge  he  derived  from  his  own  personal  experi- 
mental work,  he  would  agree  with  Passet  in  that  the  strepto- 
coccus erysipelatosus  and  pyogenes  do  not  differ  in  their  patho- 
genic effects.  They  are  not  different  species  of  microbes,  but, 
at  the  most,  only  varieties  of  the  same  species.  Passet  found 
that  the  streptococcus  which  he  cultivated  from  a  phlegmonous 
abscess  was  different  from  the  one  described  by  Rosenbach, 
inasmuch  as  in  culture  it  resembled  the  coccus  of  erysipelas. 

Von  Noorden  ("Ueber  das  Vorkommen  von  Streptococcen  im 
Blut  bei  ¥.vys\^e.\,''  Munc/iener  med.  Wochenschrift,  No.  3,  1887) 
records  an  observation  which  tends  to  prove  that  the  coccus  of 
erysipelas  occasionally  enters  the  circulation,  and  that,  when  it 
localizes  in  distant  parts  of  the  body,  it  can  produce  suppuration. 
In  the  course  of  a  severe  attack  of  erysipelas  which  proved  fatal, 
suppuration  of  the  sheaths  of  the  tendons  of  the  hand  occurred. 
Soon  after  death  blood  was  taken  from  the  heart,  and  with  it  a 
solid  nutrient  medium  was  inoculated,  with  the  result  of  produc- 
ing a  culture  which  in  every  respect  resembled  the  streptococcus 
of  erysipelas. 

Simone  observed  a  case  of  pyaemia  which  developed  in  a 
patient  suffering  from  erysipelas,  and  the  bacteriological  study 
of  this  case  led  him  to  assert  that  the  streptococcus  of  suppu- 
ration and  of  erysipelas  were  the  same.  His  experiments  on 
animals  with  both  organisms  yielded  the  same  results. 

Rheiner  ("  Beitriige  zur  pathologischen  Anatomic  des  Erysipels 
bei  Gelegenheit  der  Typhus-epidemie  in  Zurich,"  1884,  Virchow's 
Archiv,  B.  c.  p.  185)  found  Fehleisen's  streptococcus  in  all  cases 
of  traumatic  erysipelas  which   he  examined,  but  was   unable  to 
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find  it  in  two  cases  of  gangrenous  erysipelas  following  typhus. 
In  these  cases  he  found  bacilli  which  he  believed  were  identical 
with  Klebs-Eberth's  bacillus  of  typhus. 

Max  Wolff  ("  Bacterienlehre  bei  accidentellen  Wund-Krank- 
heiten,"  Virchow's  Arcliiv,  B.  81,  p.  408),  from  a  review  of  this 
subject,  and  a  number  of  original  observations,  came  to  the 
conclusion  that  certain  micrococci  produced  some  chemical 
poison  which  occasioned  erysipelas. 

The  distinction,  moreover,  between  erysipelas  and  phleg- 
monous processes  was  formerly  not  accurately  made,  and  Till- 
manns  even  believed  that  the  germs  of  erysipelas  could  produce 
septic  diseases. 

To  complicate  this  subject  still  more,  Bonome  and  Bordini 
(yCentralblatt  f.  Chinirgie,  No.  7,  1887)  claim  that  they  have 
found  the  staphylococcus  in  two  cases  of  erysipelas.  The 
authors  assert  that  in  the  fluid  removed  from  the  bulla,^  of  a  case 
of  facial  erysipelas  they  found  the  staphylococcus  pyogenes 
aureus  and  no  streptococci.  Culture  experiments  were  made, 
and  the  product  was  a  luxuriant  growth  of  the  yellow  coccus. 
Inoculations  in  rabbits  yielded  positive  results  with  recovery. 

The  second  case  was  one  of  phlegmonous  erysipelas  of  the 
face,  from  which  they  cultivated  the  staphylococcus  pyogenes 
citreus.  Inoculations  with  this  culture  were  again  followed  by 
positive  results.  From  these  observations  the  authors  conclude 
that  other  microorganisms  than  the  streptococcus  of  Fehleisen 
can  produce  erysipelas.  At  a  recent  meeting  of  the  Academy 
of  Medicine  in  Paris,  Doyen  read  a  paper  on  the  relations  exist- 
ing between  erysipelas  and  puerperal  fever.  By  means  of 
clinical  observations  and  experimental  inoculations  the  author 
claimed  to  have  demonstrated  that  the  puerperal  streptococcus, 
which  is  the  microdrganism  characteristic  of  that  affection, 
almost  always  produces  erysipelas  and  a  small  abscess  in  the 
rabbit.  In  women,  it  often  produces  erysipelas,  phlegmonous 
inflammation,  or  purulent  pleuritis.  The  streptococcus  of  ery- 
sipelas produces  the  disease  in  rabbits  almost  invariably,  and 
sometimes  phlegmons  or  peritonitis  in  man.  The  streptococcus 
of  pus  sometimes    produces    erysipelas  in    the    rabbit.     These 
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three  streptococci  are  similar  in   cultures  and  appear  to  be  one 
and  the  same  whose  manifestations  may  vary. 

Kahlden  {Centmlblatt  f.  Bacteriologie  mid  Parasitcn-knnde,  B. 
I,  p.  22),  after  a  careful  study  of  the  recent  literature  on  erysipe- 
las and  the  difference  in  opinion  on  the  pathogenic  properties 
of  the  streptococcus  erysipelatosus,  remarks  that  the  subtility 
in  the  differences  between  the  morphology  and  the  cultures  of 
the  microbe  of  erysipelas  and  the  streptococcus  of  suppuration 
are  undoubtedly  the  reason  why  no  uniformity  of  opinion  exists 
in  regard  to  their  specific  pathogenic  effects,  especially  as  to  the 
possibility  of  Fehleisen's  streptococcus  producing  suppuration. 
To  this  I  might  add  that  not  every  superficial  diffuse  inflamma- 
tion of  the  skin  is  erysipelas,  and  not  every  abscess  occurring 
during,  or  soon  after,  an  attack  of  erysipelas  should  be  consid- 
ered as  a  product  of  this  disease.  The  surgeon  will  do  well  to 
hold  to  the  teachings  of  Fehleisen,  until  more  convincing  proof 
shall  have  been  furnished  of  the  identity  of  the  streptococcus  of 
erysipelas  and  the  streptococcus  of  suppuration. 


XIII.    Erysipeloid. 

A  new  focm  of  infective  dermatitis,  which  in  many  respects 
resembles  erysipelas,  has  been  recently  described  by  Kosenbach 
("  Ueber  das  Erysipeloid,"  ArcJiiv  f.  klin.  Chirurgie,  B.  xxxvi. 
Heft  2)  under  the  name  of  erysipeloid.  It  attacks  usually 
the  fingers  and  exposed  portion  of  the  hand,  and  is  most  fre- 
quently met  with  in  persons  who  handle  game  or  dead  animals, 
as  cooks,  butchers,  fish-dealers,  and  tanners.  The  affection 
starts  from  some  minute  abrasion  of  the  skin,  as  a  bluish-red 
infiltration  which  slowly  advances  in  a  peripheral  direction. 
The  inflamed  parts  are  the  seat  of  a  burning,  smarting  sensation. 
While  the  skin  at  the  point  of  infection  returns  to  its  natural 
condition  and  color,  the  zone  of  infiltration  becomes  larger  as  it 
continues  to  spread  until  the  disease  appears  to  exhaust  itself  in 
the  course  of  from  one  to  three  weeks.  The  infectious  material 
is  contained   in  decomposing  animal  substances.     The  infection 
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may  take  place  in  any  abraded  part  of  the  body  which  comes  in 
contact  with  material  containing  the  virus.  The  general  health 
is  not  affected  and  the  temperature  remains  normal.  The  dis- 
ease travels  very  slowly,  so  that  if  infection  takes  place  in  the 
tip  of  a  finger,  it  reaches  the  metacarpus  in  about  eight  days, 
and  during  the  next  eight  daj's  it  spreads  over  the  back  of  the 
hand,  from  where  an  adjacent  finger  may  become  infected,  the 
extension  then  taking  a  direction  opposite  to  the  lymph  current. 
Repeated  experiments  to  obtain  a  culture  failed,  until  in  Novem- 
ber, 188"^  the  author  succeeded  in  cultivating  it  upon  gelatine 
from  a  case  in  which  the  disease  could  be  traced  to  infection  from 
old  cheese.  The  author  injected  a  pure  culture  under  the  skin 
of  his  own  arm  at  three  different  points.  After  forty-eight  hours 
he  experienced  a  smarting,  burning  sensation  at  the  points  of 
injection,  at  the  same  time  a  circumscribed  redness  appeared 
around  each  puncture,  which  soon  became  confluent.  On  the 
fifth  day  each  puncture  was  surrounded  by  a  zone  of  inflamma- 
tion the  size  of  a  silver  dollar,  somewhat  elevated  above  the 
niveau  of  the  surrounding  skin.  While  the  centre  of  this  red 
patch  became  pale  the  zone  of  inflammation  continued  to  enlarge. 
In  the  inflamed  area  the  capillary  vessels  could  be  seen  enlarged, 
presenting  in  the  zone  an  arterial  hue  with  a  slight  tinge  of 
brown,  while  inside  of  the  zone  the  color  was  a  livid  brown. 
In  the  skin  which  returned  to  its  normal  pale  color,  slight  sug- 
giilations  appeared  as  though  some  of  the  red  blood-corpuscles 
in  the  tissues  had  been  destroyed  during  the  progress  of  the 
disease.  The  disease  appeared  to  have  completely  subsided  on 
the  eighth  day,  when  the  same  smarting  sensations  returned, 
and  a  new  zone  appeared  around  the  old  one.  On  the  tenth 
day  the  area  measured  in  its  transverse  diameter  twenty-four 
centimetres,  and  in  the  parallel  direction  of  the  arm  eighteen 
centimetres.  After  this  the  affection  disappeared  permanently. 
During  all  this  time  the  general  health  remained  unimpaired, 
and  the  temperature  varied  from  36.8°  to  37.2°  C.  (98.2°  to 
99°  F.).  A  microscopical  examination  of  the  pure  culture  showed 
that  it  was  composed  of  swarms  and  heaps  of  irregular,  round 
and    elongated    bodies     larger    than    the    staphylococci.      The 
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author  first  believed  that  these  bodies  were  cocci,  but  later  he 
saw  a  network  of  intertwining  threads  and  decided  that  they 
were  thread-forming  microbes.  In  old  cultures,  the  threads 
were  very  abundant  and  arranged  in  every  possible  way  and 
direction.  These  threads  looked  as  though  branches  were  given 
off,  but  on  closer  examination  it  could  be  seen  that  no  organic 
connection  existed  between  them.  Terminal  spores  at  the  tips 
of  the  threads  were  numerous  and  could  not  be  stained.  Neither 
the  microbe  nor  the  threads  manifested  motile  power  in  the 
culture,  or  when  suspended  in  water.  A  gelatine  culture  be- 
came visible  on  the  fourth  day  as  a  delicate  cloud  which  in- 
creased in  size  very  slowly  at  a  temperature  of  20°  C.  (68°  F.). 
The  older  cultures  change  into  a  brownish-gray  color,  and  then 
resemble  the  culture  of  the  bacilli  of  mice  septicemia.  In  cul- 
tures four  months  old  the  growth  was  not  entirely  suspended. 

The  author,  as  yet,  has  not  given  a  name  to  this  microbe, 
but  believes  that  it  belongs  to  the  "  cladothrix "  variety  of 
microorganisms.  He  wished  to  ascertain  the  action  of  this 
microbe  on  lupus,  but  in  several  cases  in  which  it  was  tried  the 
inoculations  failed. 

XIV.  Noma. 

The  most  violent  of  the  local  effects  of  bacteria  are  seen  in 
various  affections  which  terminate  in  gangrene,  such  as  traumatic 
gangrene  and  noma.  Here,  it  is  not  a  case  of  death  of  the 
tissues  as  the  result  of  violent  inflammation,  so  much  as  a 
direct  killing  of  them  by  the  ptomaines  of  the  bacteria.  In 
acute  progressive  gangrene,  bacilli  have  been  found  which  are 
apparently  the  cause  of  the  disease.  In  noma,  long  bacilli  are 
present,  which  Lingard  has  demonstrated  to  be  the  cause  of  the 
disease.  In  gangrenous  stomatitis  in  the  calf,  which  affects  this 
animal  at  particular  seasons,  he  has  found  bacilli  which  are  very 
similar  in  appearance  to  those  present  in  noma  in  man.  On 
cultivation  they  present  characters  which  render  them  easily 
distinguishable    from     other    bacteria,   and    on    inoculation    of 
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these  organisms  into  the  calf  a  gangrenous  stomatitis  is  again 
produced. 

Ranke's  ("Etiology  and  Pathological  Anatomy  of  Gangrene 
resulting  from  Noma,"  Archives  of  Pediatrics,  April,  1888)  inves- 
tigations on  noma  led  to  the  following  conclusions  :  Different 
forms  of  gangrene  resulting  from  noma  can  unquestionably 
occur  spontaneously  in  children  who  have  a  tendency  to  disease 
of  this  character — that  is,  without  contact  with  other  cases  of 
noma.  The  frequent  occurrence  of  cases  of  noma  in  public 
institutions,  and  the  apparent  preference  of  the  disease  for  local- 
ization upon  the  mucous  membrane  of  the  different  openings  of 
the  body,  suggest  that  the  origin  of  it  may  be  referred  to  the 
penetration  from  without  of  microorganisms.  In  the  zone  of 
tissue  contiguous  to  that  which  has  undergone  necrosis  from 
noma  may  be  found  cocci  which  have  almost  the  characteristics 
of  a  pure  culture.  At  the  periphery  of  the  necrobiotic  zone 
which  has  been  invaded  by  cocci  the  connective  tissue  is  found 
to  be  in  an  active  state  of  nuclear  proliferation.  The  entire  con- 
dition is  suggestive  of  the  tissue  necrosis  in  field  mice,  which  is 
caused  by  a  chain  coccus,  and  has  been  described  by  Koch.  Up 
to  the  present  time  the  specific  nature  of  the  cocci  which  are 
found  in  noma  has  not  been  shown.  In  the  tissues  which  limit 
the  necrotic  areas  are  found  peculiar  degenerative  processes  in 
the  nuclei  which  in  some  cases  suggest  karyokinesis.  These 
changes  in  the  nuclei  appear  to  belong  to  necrosis  in  general. 

XV.  Tetanus. 

History. — The  infectious  nature  of  tetanus  was  well  known 
and  established  before  the  discovery  of  the  bacillus  tetani.  In 
1859  Betoli  related  the  case  of  a  bull  that  died  of  tetanus  after 
castration.  Several  slaves  ate  some  of  the  flesh  of  the  dead 
animal  and  of  these,  three  were  in  a  few  days  seized  with  tetanus, 
two  of  them  dying.  He  adds  further  that  in  Brazil,  where  this 
occurred,  the  flesh  of  animals  dead  of  tetanus  is  generally 
regarded  as  capable  of  transmitting  the  disease.  In  1870  Anger 
reported  a  case  in  which  a  horse  had  spontaneous  tetanus,  after 
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which  three  puppies  which  had  been  in  the  same  stable  were 
also  affected.  Kelly  in  1873  had  three  cases  in  the  same  week, 
all  arising  in  a  civil  hospital,  and  a  few  days  later  there  was  a 
fourth  case  in  a  neighboring  hospital.  j|| 

Larger  in  1853  saw  a  woman  who  had  a  fall  while  cleaning  a 
farm-yard,  causing  a  slight  wound  of  the  elbow.  Four  weeks  later, 
she  was  seized  with  tetanus,  and  on  investigation  it  was  found 
that  a  horse  affected  with  that  disease  had  been  in  a  stable 
opening  into  the  yard  where  she  fell.  He  also  mentions  that 
in  a  small  village  where  tetanus  was  previously  unknown,  five 
cases  appeared  in  eighteen  months  under  quite  different  climatic 
conditions.  Of  these,  one  had  been  taken  to  a  hospital,  after 
which  two  others  in  the  same  ward  became  affected. 

Although  the  infectious  nature  of  tetanus  was  suspected  for  a 
long  time,  it  is  only  quite  recently  that  the  real  microbic  cause 
was  discovered  almost  simultaneously  by  Nicolaier  and  Rosen- 
bach.  Nicolaier  showed  the  exogenous  origin  of  the  disease  by 
finding  a  bacillus  in  earth  which  produced  tetanus  in  animals  by 
inoculation.  Rosenbach  found  a  similar  bacillus  in  the  pus  of  a 
patient  suffering  from  traumatic  tetanus.  The  identity  of  the 
bacillus  of  tetanus  with  Nicolaier's  bacillus  of  earth  tetanus  was 
demonstrated  in  Koch's  laboratory  April  10,  1887. 

Description  of  the  Bacillus  Tetani. — Rosenbach  describes 
the  bacillus  as  an  anaerobic  micro5rganism  which  presents  a 
bristly  appearance,  with  a  spore  at  one  of  its  extremities  which 
gives  it  the  resemblance  to  a  pin,  or  drumstick.  The  bacillus 
has  been  found  in  different  kinds  of  soiland  in  street  dust.  In 
man,  it  has  been  found  in  tetanic  patients  in  the  wound  secre- 
tions, in  the  nerves  leading  from  the  seat  of  infection,  and  in  the 
spinal  cord. 

Cultivation  Experiments. — Rosenbach  found  it  impossible 
to  obtain  a  pure  cultivation  ;  although  he  resorted  to  fractional 
cultivation,  it  was  found  that  the  last  culture  was  still  contam- 
inated by  one  or  more  additional  microbes.  Fliigge  claimed  to 
have  obtained  a  pure  culture  by  heating  for  five  minutes  the 
mixed  culture  to  IQ0°  C.  (212°  F.),  but  after  this  procedure  the 
bacillus  was  incapable  of  further  propagation.    After  many  trials 
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it  was  found  that  sterilized  solid  blood-serum  was  the  best  soil 
for  the  propagation  of  the  bacillus  outside  of  the  body.  Both 
Nicolaier  and  Rosenbach  observed  the  anaerobic  nature  of  the 
bacillus,  as  it  was  found  impossible  to  obtain  a  culture  on  the 
surface  of  the  nutrient  media,  or  anywhere  else  where  oxygen 
could  not  be  excluded.  The  culture  appeared  slowly  as  a  deli- 
cate whitish-gray  film  in  the  track  of  the  needle  puncture  below 
the  surface  of  the  culture  substance.  By  a  long  series  of  culti- 
vations, Rosenbach  finally  succeeded  in  eliminating  all  other 
microbes  with  the  exception  of  a  bacillus  of  putrefaction.  The 
growth  of  the  bacillus  takes  place  most  readily  at  an  equable 
temperature  of  37°  C.  (98.6°  F.),  and  becomes  first  visible  about 
the  third  day  in  the  depth  of  the  culture  media. 

Inoculation  Experiments.  —  Nicolaier  ("Ueber  infectiosen 
Tetanus,"  Deutsche  med.  VVochenschrift,  1884,  No.  52)  produced 
tetanus  in  rabbits  and  mice  experimentally  by  inoculations 
with  different  kinds  of  earth.  Out  of  140  experiments,  in  69  a 
disease  was  produced  which  very  closely  resembled  tetanus  in 
man.  In  the  pus  at  the  point  of  inoculation  bacilli  and  micro- 
cocci were  constantly  found.  Among  the  bacilli  one  form  was 
invariably  present ;  this  bacillus  resembled  in  appearance  and 
culture  the  bacillus  of  septicji^mia  in  mice,  but  was  more  slender. 
This  bacillus  was  found  in  isolated  places  in  the  connective 
tissue,  but  could  not  be  found  in  the  muscles,  nerves,  and  blood. 
If  the  earth  was  sterilized  by  exposure  to  high  temperature  for 
an  hour  the  inoculations,  without  exception,  proved  harmless, 
showing  conclusively  that  the  contagium  of  tetanus  had  been 
rendered  inert.  Inoculations  with  pus  taken  from  tetanic  ani- 
mals were  mostly  successful.  Inoculations  with  mixed  cultures 
grown  in  solidified  blood-serum  yielded  positive  results. 

Rosenbach  ("  Zur  Aetiologie  des  Wundstarrkrampfs  beim 
Menschen,"  Langenbeck's  Archiv,  B.  xxxiv,  p.  306)  made  his 
experiments  with  a  mixed  cultivation  grown  from  the  pus  taken 
from  the  line  of  demarcation  of  a  case  of  frost  gangrene  in  a 
patient  who  had  died  of  tetanus.  The  inoculations  proved  suc- 
cessful. Carle  and  Rattone  [Giornale  della  R.  Academia  di  Med. 
di  Torino,  1884,  No.  3)  succeeded  in  producing  tetanus  in  rabbits 
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by  inoculation  with  pus  frona   a  suppurating   acne    in  a  tetanic 
patient  in  whom  the  infection  was  traced  to  this  source. 

Bonome  ("Ueber  die  Aetiologie  des  Tetanus,"  Deutsche  ined. 
Woclicnsclirift,  1887,  No.  15)  reports  the  case  of  a  man  suffering 
from  paraplegia,  the  result  of  disease  of  the  spine  in  the  dorsal 
region,  complicated  by  an  extensive  sacral  decubitus,  the  seat  of 
phlegmonous  purulent  inflammation,  who  was  suddenly  attacked 
by  tetanus,  which  proved  fatal  in  two  days.  One  hour  after 
death  a  small  portion  of  the  infiltrated  tissue  around  the  gangre- 
nous part  was  removed,  and  after  reducing  it  to  a  fine  pulp  by 
trituration,  he  injected  it  under  the  skin  of  a  rabbit.  Twenty- 
two  hours  after  the  inoculation  the  animal  died  with  well-marked 
symptoms  of  tetanus.  The  products  of  inflammation  from  the 
point  of  injection  thrown  into  the  subcutaneous  tissue  of  other 
animals  produced  the  disease,  while  intravenous  injections 
proved  harmless.  The  gravity  of  symptoms  following  subcu- 
taneous injections  was  commensurate  with  the  quantity  of  fluid 
injected.  Guinea-pigs  proved  less  susceptible  to  infection  than 
rabbits.  In  the  pus  taken  from  the  dead  tissue  he  found,  besides 
the  usual  pus  microbes,  a  bacillus  which  resembled  in  every 
respect  the  one  described  by  Nicolaier  and  Rosenbach.  Hoch- 
singer  {Ceiitralblatt  f.  Bacteriologie  it.  Parasitenkiinde ,  B.  ii.  Nos. 
6,  7)  made  his  observations  on  a  case  of  tetanus  which  proved 
fatal  on  the  fifth  day.  The  day  before  the  patient  died  blood 
was  abstracted  from  a  vein  under  strict  antiseptic  precautions  for 
microscopical  and  bacteriological  study.  No  microorganisms 
could  be  found  in  it.  With  the  greatest  care  sterilized  solid 
blood-serum  was  inoculated  with  the  blood,  making  with  the 
needle  both  superficial  tracks  and  deep  punctures.  The  nutrient 
medium  was  kept  at  a  temperature  of  37°  C.  (98.6°  F.).  On  the 
third  day,  a  white  cloudy  streak  marked  the  direction  of  the  deep 
punctures,  while  the  superficial  plant  remained  sterile.  On  the. 
third  day  a  portion  of  the  culture  was  removed  and  stained  with 
aniline  gentian,  and  submitted  to  microscopical  examination. 
Delicate  bacilli  measuring  from  0.8  to  1.2  micro-millimetres  in 
length,  composed  the  culture.  The  detection  of  the  bacillus  was 
quite  difficult,  and  its  growth  very  slow.     On  the  sixth  day  the 
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serum  around  the  punctures  had  become  more  cloudy,  and  the 
microscope  showed  that  the  bacilli  were  present  in  greater  abund- 
ance. From  this  time  on,  the  cultivation  ceased  to  increase,  and 
the  surface  of  the  nutrient  medium  still  remained  sterile.  From  the 
original  culture  five  other  tubes  were  inoculated,  but  in  only  one 
of  them  could  a  slight  cultivation  be  detected  on  the  fourth  day. 
A  large  rabbit  was  infected  by  injecting  blood  obtained  from  the 
patient  during  life.  The  blood  was  intimately  mixed  with 
sterilized  water,  and  a  syringeful  of  this  mixture  was  injected 
under  the  skin  in  the  iliac  region,  and  half  this  quantity  under 
the  skin  of  the  left  thigh.  The  next  day  the  animal  appeared 
quite  ill,  and  was  unable  to  use  the  left  hind  leg,  which  was 
dragged  along  in  walking.  At  this  time  great  nervous  excita- 
bility was  observed,  the  exaggerated  reflex  symptoms  being 
especially  well  marked  in  the  posterior  extremities  which,  on 
the  slightest  touch,  were  thrown  into  clonic  spasms.  On  the 
following  day  the  animal  was  found  dead.  A  few  hours  before 
death  well-marked  symptoms  of  tetanus  developed.  No  posi- 
tive results  were  revealed  at  the  post-mortem  examination.  In- 
jections of  blood  from  this  animal  produced  no  results  in  other 
rabbits,  and  cultivation  experiments  were  equally  fruitless.  A 
syringeful  of  inspissated  blood  of  the  patient,  kept  for  three 
weeks,  thrown  under  the  skin  of  a  white  mouse,  was  followed 
by  a  fatal  attack  of  tetanus,  while  a  second  animal  inoculated  in 
a  similar  manner  with  one-half  of  this  quantity  remained  per- 
fectly well.  Fliigge  had  before  observed  that  by  injecting 
blood  from  animals  rendered  tetanic  by  inoculation,  it  was  neces- 
sary to  use  a  large  quantity  in  order  to  reproduce  the  disease  in 
other  animals,  and  even  by  doing  so  the  result  was  not  always 
satisfactory.  It  appears  from  the  experience  of  these  authors 
that  the  blood  of  tetanic  patients  possesses  greater  toxic  proper- 
ties than  the  blood  of  animals  suffering  from  the  same  disease. 
Hochsinger  also  made  experiments  with  the  cultivation.  Eleven 
days  after  establishing  the  primary  cultivation  he  injected  a 
syringeful  of  the  liquefied  turbid  nutrient  material  into  the  sub- 
cutaneous tissue  of  the  thigh  of  a  medium-sized  rabbit.  The  next 
day  the  reflexes  were  increased,  respiration  more  rapid,  and  the 
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animal  appeared  otherwise  quite  sick.  On  the  third  day  the 
posterior  extremities  were  stiff,  the  animal  dragging  them  in 
walking.  Reflex  irritability  enormously  exaggerated.  On  the 
fifth  day  the  animal  died.  In  another  experiment  he  injected  the 
primary  culture,  seventeen  days  old,  into  the  left  thigh  of  a 
rabbit.  On  the  fourth  day  the  left  hind  leg  was  stiff,  at  the  same 
time  the  reflexes  were  intensified.  On  the  following  day  both 
hind  legs  were  stiff,  and  the  animal  dragged  itself  along  with 
difficulty  on  the  front  legs.  On  the  sixth  day  the  animal  ap- 
peared more  sick,  and  two  days  later  died  with  well-marked 
symptoms  of  tetanus.  The  liquefied  nutrient  serum  in  the  glass 
tube,  containing  the  only  secondary  culture,  hypodermatically 
injected  in  another  rabbit,  produced  tetanus. 

These  experiments  appear  to  prove  conclusively  that  the 
patient's  blood  contained  the  essential- microbe  of  tetanus.  The 
bacillus  found  in  the  patient  and  in  the  affected  animals,  corre- 
sponded in  every  respect  with  the  bacillus  described  by  Rosen- 
bach.  In  rabbits,  Fliigge  estimated  the  stage  of  incubation  at 
from  three  to  five  days,  and  the  duration  of  the  illness  from  the 
time  that  the  first  symptoms  were  noticed  to  the  fatal  termina- 
tion, from  five  to  seven  days. 

Beumer  ("  Ueber  die  Aetiologische  Bedeutung  der  Tetanus- 
bacillen,"  Berl.  klin.  WochenscJirift,  1887,  No.  31)  gives  an  accu- 
rate and  able  description  of  his  studies  in  two  cases  of  tetanus. 
The  first  case  occurred  in  a  mechanic,  who  injured  himself  under 
the  nail  of  the  right  middle  finger  with  a  splinter  of  wood. 
Eight  days  after  the  injury,  the  patient  having  had  but  slight 
pain  in  the  finger,  pains  appeared  in  the  neck  and  muscles  of  the 
back.  The  next  morning  spasms  of  the  muscles  of  the  chest, 
abdomen,  and  jaw  developed.  These  attacks  occurred  at  inter- 
vals of  an  hour  and  a  half  Four  days  later  the  lower  extremi- 
ties were  affected,  also  the  upper,  but  in  a  less  degree.  The 
right  middle  finger  was  slightly  swollen.  An  incision  was  made, 
and  the  foreign  body  removed,  which  was  followed  by  the  escape 
of  a  drop  of  pus ;  death  on  the  fourth  day.  The  second  case 
was  a  boy  six  and  a  half  years  old,  who  was  brought  into  the 
clinic  with  well-marked  symptoms  of  tetanus,  and  who  lived  only 
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a  few  hours  after  his  admission.  The  author  obtained  some  of 
the  dust  and  splinters  of  wood  from  the  place  where  the  me- 
chanic had  injured  himself,  and  inserted  small  particles  under 
the  skin  of  mice  and  rabbits.  In  all  experiments  the  animals 
were  attacked  with  tetanus  in  from  two  to  three  days  after 
inoculation,  and  died  during  the  third  or  fourth.  The  spasmodic 
contractions  were  always  noticed  first  in  the  muscles  nearest  the 
point  of  inoculation.  A  portion  of  the  sole  of  the  foot  was 
taken  from  the  boy,  and  small  fragments  of  it  inserted  into  the 
subcutaneous  tissue  of  six  mice.  In  all  of  these,  symptoms  of 
tetanus  appeared  after  two  days,  developing  gradually  into 
general  convulsions  and  death.  The  same  results  were  obtained 
in  mice  and  rabbits  by  inoculations  of  particles  of  dust  taken 
from  the  spot  where  the  boy  sustained  the  injury.  The  bacillus 
of  tetanus  was  found  in  the  wound  of  the  second  patient.  Beumer 
is  firmly  convinced  that  a  direct  relationship  exists  between  the 
bacillus  described  by  Nicolaier  and  Rosenbach  and  the  cause  of 
tetanus. 

At  a  recent  meeting  of  the  Imperial  Royal  Society  of  Phy- 
sicians of  Vienna  {British  Medical  Journal,  ]\Ay  25,  i888)Eisels- 
berg  gave  an  account  of  a  case  of  tetanus  in  Billroth's  clinic:  A 
woman,  aged  forty,  drove  a  splinter  of  wood  into  the  palm  of 
her  hand  whilst  scrubbing  the  floor.  A  fragment  of  the  splinter 
was  extracted  by  her  husband.  During  the  course  of  the  next 
week  an  abscess  formed  in  the  hand  ;  this  was  opened  by  the 
attending  physician.  On  the  twelfth  day  after  the  injury,  the 
woman  was  admitted  into  Billroth's  clinic  with  typical  symptoms 
of  a  severe  attack  of  tetanus,  which  lasted  four  weeks.  She  after- 
ward recovered  to  a  great  extent,  and  was  discharged  at  her 
own  request.  At  that  time  she  still  presented  slight  contractions 
of  the  affected  limb.  Two  months  later  a  suppurating  fistula 
formed,  and  a  small  splinter  of  wood  came  away  in  the  discharge. 
The  wound  then  completely  healed,  and  the  patient  made  a  per- 
fect recovery.  Eiselsberg  used  the  extracted  piece  of  wood  for 
making  cultures.  Two  rabbits  were  inoculated  with  the  culture 
thus  obtained,  one  of  which  succumbed  to  tetanus  on  the  sixth 
day  after  inoculation,  while  the  second  one,  which  was  inocu- 
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lated  at  a  later  date,  showed  marked  symptoms  of  tetanus,  such 
as  increased  irritability,  trismus,  pleurosthotonus,  etc. 

Giordano  ("  Contributo  all'  Eziologia  del  Tetano,"  Gioni.  della 
Acad,  di  Med.  di  Torino,  1887,  Nos.  3,  4)  performed  his  experi- 
mental work  on  the  following  cases  of  tetanus  in  the  laboratory 
of  Perroneito.  The  patient  was  a  man  forty  years  old,  who  fell 
from  a  hayloft  upon  the  frozen  ground,  and  was  brought  to  the 
hospital  twenty  hours  later  with  a  complicated  fracture  of  the 
forearm.  The  wound,  which  was  covered  with  dirt,  was  enlarged, 
drained,  and  partly  closed  ;  on  the  fourth  day  trismus,  and  on  the 
seventh  day  death  from  well-marked  tetanus.  Immediately  after 
death,  blood  was  taken  from  the  wound  of  the  median  nerve,  and 
fragments  of  a  thrombus  from  a  vein  of  the  affected  limb  were 
also  removed  and  preserved  in  sterilized  beef-tea.  A  piece  of 
necrotic  tissue  from  the  wound  contained  microbes,  but  not  the 
bacillus  described  by  Nicolaier.  Inoculations  with  blood  and 
fragments  of  internal  organs  failed  to  produce  tetanus.  Inocu- 
lations with  pus  from  the  wound  and  fragments  of  thrombus, 
caused  tetanus  in  rabbits  and  guinea-pigs.  Small  fragments  of 
straw  taken  from  the  place  where  the  patient  fell  inserted  under 
the  skin  of  a  rabbit  produced  tetanus  in  three  days.  The  pus, 
among  other  microbes,  contained  few  of  the  characteristic  bacilli. 
Injections  of  pus  taken  from  the  tetanic  animal  produced  tetanus 
in  other  rabbits.  Inoculations  with  tissue  from  the  medulla  ob- 
longata did  not  cause  the  disease.  Successful  inoculations  were 
made  from  the  second  and  third  rabbits.  Injections  of  dust 
taken  from  the  place  where  the  patient  was  injured  suspended 
in  water  caused  no  symptoms,  but  a  culture  from  it,  si.x:  days 
old,  contained  the  bacilli,  and  when  injected  subcutaneously 
produced  the  disease.  From  the  absence  of  the  bacilli  in  the 
internal  organs,  he  concluded  that  this  microbe  does  not  per- 
meate the  whole  body,  and  that  the  disease  owes  its  origin  to 
absorption  of  toxic  agents  from  the  wound. 

Ohlmliller  and  Goldschmidt  ("Ueber  einen  Bakterienbefund 
bei  Menschlichem  Tetanus,"  Centralblatt  f.  die ges.  Medicin,  1887, 
No.  31)  made  a  thorough  bacteriological  examination  of  a  case  of 
tetanus  following  complicated  fracture  of  the  right  thumb.     The 
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disease  appeared  the  day  following  the  injury  and  resulted  in 
death  after  not  more  than  seventeen  hours.  Soon  after  death  in- 
oculation experiments  were  made  with  blood  taken  from  the 
heart  and  spleen  and  pus  from  the  seat  of  fracture,  according  to 
directions  given  by  Bumm.  The  cultivations  were  made  in 
solid  blood-serum  and  kept  at  a  temperature  of  38°  C.  (100.7° 
F.).  The  tubes  containing  blood  from  the  heart  and  spleen 
remained  sterile,  but  the  nutrient  media  infected  with  pus  showed 
signs  of  growth  by  liquefaction  of  the  solid  serum.  The  bacilli 
which  were  detected  resembled  those  of  mouse  septicaemia, 
only  somewhat  larger  in  size.  In  addition  to  these  microbes 
streptococci  and  a  thicker  bacillus  were  found.  Twenty-four 
hours  later  liquefaction  had  increased,  but  the  streptococci 
had  diminished  in  number.  The  characteristic  bacilli  were 
pin-rods  with  globular  ends,  and  club-shaped  rods  with  color- 
less terminal  spores.  On  the  third  day  the  serum  had  under- 
gone more  advanced  liquefaction  and  at  the  same  time  a 
fetid  odor  was  noticed.  A  slide  compared  with  one  prepared 
by  Nicolaier  showed  the  identity  of  the  two  microbes.  In 
order  to  prove  still  further  their  identity  two  mice  were  inocu- 
lated with  the  mixed  cultivation.  Twelve  hours  after  infection 
tetanus  had  made  its  appearance,  followed  by  death  in  seven- 
teen hours.  It  should  be  remarked  that  the  spasms  com- 
menced in  the  tail,  exended  to  the  posterior  extremities,  and  theh 
gradually  forward.  From  these  animals  blood-serum  was  taken 
with  which  other  mice  were  infected.  Again  tetanus  was  pro- 
duced and  successful  cultivations  were  made.  Successive  cul- 
tivations appeared  to  diminish  the  intensity  of  the  virus.  Of 
two  mice  of  equal  size  and  age,  one,  which  received  one  portion, 
died  of  tetanus  on  the  ninth  day,  while  the  other,  which  received 
a  dose  three  times  as  large,  died  on  the  third  day.  Cultivations 
on  agar-agar  always  remained  sterile.  Cultivations  in  sterilized 
coagulated  albumen  from  chicken's  and  goose-eggs  showed  that 
the  bacilli  retained  their  properties  for  about  a  week,  but  later 
they  were  displaced  by  other  organisms.  An  attempt  was  made 
to  destroy  the  other  microorganisms  by  heating  the  mixed  cul- 
tivation to  ioo°C.(2i2°  F.)  for  five  minutes.  The  result  was  satis- 
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factory,  inasmuch  as  inoculations  produced  positive  results  in 
mice  and  blood-serum.  Inoculations  of  these  cultures  into  a  ten 
per  cent,  peptone  gelatine  medium  caused  rapid  liquefaction,  and 
the  microscope  showed  thicker  rods  with  long  processes.  In 
some  cultures,  bacilli  of  tetanus  were  found  as  late  as  the  ninth  day. 
Inoculation  with  the  last  cultures  had  no  effect.  He  ascertained 
also  that  inoculations  with  earth  had  so  often  failed  because  not 
enough  material  was  used.  He  made  additional  experiments 
using  a  much  larger  quantity.  The  first  experiment,  in  which 
a  portion  of  earth  half  the  size  of  a  pea  was  inserted  under  the 
skin  on  the  back,  was  successful.  After  twelve  hours  the  mouse 
sickened,  in  twenty-four  hours  presented  typical  evidences  of 
tetanus,  and  died  soon  afterward.  In  the  pus  at  the  seat  of  in- 
oculation cocci  and  bacilli  of  tetanus  were  found  in  abundance 
and  inoculation  with  the  product  of  inflammation  produced 
tetanus  as  surely  as  pus  taken  from  wounds  of  tetanic  patients. 
The  same  earth  exposed  for  half  an  hour  to  an  hour  to  the  action 
of  steam  was  rendered  sterile  and  inoculations  with  it  proved 
harmless. 

Of  the  greatest  scientific  and  practical  interest  are  the  obser- 
vations made  by  Bonome  ("Ueber  die  Aetiologie  des  Tetanus." 
Fortschritte  der  Medicin,  1887,  No.  21)  in  reference  to  the  causa- 
tion of  tetanus  by  infection  with  earth  containing  the  bacillus 
discovered  by  Nicolaier.  He  had  an  opportunity  to  observe 
a  number  of  cases  of  tetanus  after  the  recent  earthquake  at 
Bajardo.  Of  the  seventy  persons  injured  in  the  ruins  of  the 
church,  seven  were  attacked  by  tetanus.  From  bacteriological 
investigations  in  connection  with  these  cases,  he  came  to  the 
same  conclusions  in  regard  to  the  cause  of  the  disease  as  Nico- 
laier, Rosenbach,  Fliigge,  and  Beumer  before  him.  He  like- 
wise was  unable  to  obtain  a  pure  cultivation  by  successive 
generations,  as  even  the  last  growth  was  always  contaminated  by 
a  bacillus  of  putrefaction.  Of  particular  importance  is  the 
observation  made  by  him  that  the  secretions  from  the  wounds 
and  the  exudation  from  the  part  the  seat  of  tetanic  convulsions 
when  dried  and  preserved  between  two  sterilized  watch-glasses 
retained  their  virulent  properties  for  at  least  four  months.     All 
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animals  inoculated  with  dust  from  the  debris  in  the  interior  of 
the  church  were  attacked  with  tetanus.  Control  experiments 
with  dust  from  the  ruins  at  Diano-Marina  never  proved  success- 
ful. Of  the  many  persons  injured  during  the  earthquake  at  this 
place,  not  one  was  attacked  by  tetanus. 

Beumer  ("  Zur  Aetiologie  des  Trismus  sive  Tetanus  neona- 
torum," ZeitscJirift  far  Hygiene,  B.  iii.  p.  242)  found  Nicolaier's 
bacillus  in  a  case  of  tetanus  neonatorum.  He  made  numerous 
efforts  to  obtain  a  pure  culture  by  successive  cultivations,  but 
failed,  as  others  had  before  him.  He  found  the  growth  contami- 
nated by  cocci  and  a  smaller  bacillus.  He  also  made  numerous 
•inoculation  experiments  with  different  kinds  of  earth.  Of  ten 
experiments  with  soil  taken  from  the  ocean  beach,  tetanus 
followed  in  only  two.  On  the  other  hand,  of  ten  inoculations 
with  garden  earth  and  street  dust,  all  proved  successful  but 
one.  The  same  question  has  been  raised  in  connection  with  the 
pathogenic  action  of  the  bacillus  of  tetanus  as  with  the  pus 
microbes,  Is  the  disease  of  which  it  is  the  specific  cause  due  to 
the  presence  of  the  microbe,  or  its  products  in  the  organism  (the 
ptomaines)?  Brieger,  by  his  indefatigable  labors,  has  demon- 
strated beyond  all  doubt  that 

TJie  Ptomaines  of  the  Bacillus   Tetani  cause  Tetanic  Conz'ulsions. 

Brieger  ("Zur  Kenntniss  der  Aetiologie  des  Wundstarr- 
krampfes  nebst  Bemerkungen  iiber  das  Cholera-roth,"  Deutsche 
vied.  Wochejischrift,  1887,  p.  303)  has  succeeded  in  isolating  four 
toxic  substances  from  mixed  cultivations  of  tetanus  bacilli  in 
sterilized  meat  emulsions.  The  first,  tetanin,  in  doses  of  a  few 
milligrammes  administered  subcutaneously  in  mice  produced 
the  characteristic  symptoms  of  tetanus.  The  second,  tetatoxin, 
causes  first,  tremors,  later,  paralysis  and  convulsions.  The  third, 
muriate  of  toxin,  has  not  been  designated  by  a  special  name  by 
Brieger;  it  produces  also  well-marked  symptoms  of  tetanus,  but 
besides  excites  the  salivary  and  lachrymal  glands  to  increased 
functional  activity.  The  last,  spasmotoxin,  produces  severe 
clonic  and  tonic  spasms  which  prostrate  the  animal  at  once. 
Besides  meat  emulsion,  the  contused  brain  substance  from  horses 
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and  cattle  was  used,  also  cow's  milk  mixed  with  carbonate  of 
lime.  It  seemed  that  the  culture  substance  determined  to  a  cer- 
tain extent  the^kind  of  toxin  which  was  produced;  thus  in  cul- 
tures in  brain  substance  besides  tetanin,  tetano-toxin  was  found 
in  greatest  quantity;  old  cultures,  in  which  the  tetanus  bacilli 
were  dead,  produced  none  of  these  toxic  agents. 

The  same  author  ("Ueber  des  Vorkommen  von  Tetanin  bei 
einem  an  Wundstarrkrampf  erkrankten  Individuum,"  Berl.  klin. 
Wochenschrift,  April  23,  1888)  has  very  recently  been  successful  in 
isolating  tetanin  from  the  amputated  arm  of  a  patient  the  subject 
of  tetanus.  Tetanus  had  developed  a  few  days  after  a  severe 
crushing  injury  of  the  hand  and  forearm.  The  first  symptoms 
manifested  themselves  in  the  morning,  and  at  twelve  o'clock 
(noon)  the  operation  was  performed ;  at  five  o'clock,  on  the 
same  day,  the  patient  expired  suddenly  during  one  of  the  tetanic 
convulsions.  The  bacilli  of  tetanus  were  found  in  the  serum 
taken  from  the  oedematous  portion  of  the  forearm  in  connection 
with  other  bacilli  of  different  length,  staphylococci  and  strepto- 
cocci. Serum  containing  these  microbes  when  injected  under 
the  skin  of  mice,  guinea-pigs,  and  rabbits  invariably  produced 
tetanus ;  on  the  other  hand,  a  dog  treated  in  the  same  manner, 
as  well  as  after  injections  of  tetanin,  remained  well.  A  horse 
inoculated  with  a  culture  of  bacilli  in  meat  emulsion  showed  no 
symptoms  of  tetanus,  but  an  abscess  formed  at  the  point  of  inoc- 
ulation. The  infiltrated  tissues  of  the  amputated  forearm  planted 
on  sterilized  meat  emulsions,  solid  blood-serum,  and  emulsion 
made  of  the  flesh  offish,  yielded,  besides  ammonia,  only  tetanin; 
no  trace  of  tetano-toxin,  spasmo-toxin,  nor  the  unnamed  toxin 
which  could  be  obtained  from  Rosenbach's  bacillus.  A  mod- 
erate dose  of  tetanin  injected  into  the  subcutaneous  tissue  of  a 
horse  produced  muscular  contractions  which  lasted  for  a  con- 
siderable length  of  time,  but  the  characteristic  symptoms  of 
tetanus,  as  it  is  seen  in  horses,  did  not  appear. 

The  clinical  and  experimental  researches  quoted  above  dem- 
onstrate that  the  same  bacillus  is  found  in  the  wound  secretions, 
the  tissues,  and,  in  some  instances,  in  the  blood  of  tetanic 
patients,  and  that  tetanus  in  animals  can  be  produced  by  injec- 
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tion  of  wound  secretions  of  tetanic  patients,  or  by  using  culti- 
vations— facts  which  have  estabhshed  the  microbic  nature  of  the 
disease.  The  stage  of  incubation,  both  in  man  and  animals, 
appears  to  be  extremely  variable  ;  in  some  instances  lasting  only 
twenty-four  hours,  while  in  others  weeks  may  elapse  between 
the  time  of  inoculation  and  the  first  manifestations  of  the  disease. 
This  may  depend  on  one  of  three  things:  i.  The  number  of 
bacilli  introduced  may  be  so  small  that  a  much  longer  time  is 
necessary  before  active  symptoms  are  produced  than  if  a  larger 
quantity  had  been  introduced,  as  Watson  Cheyne  has  shown  that 
in  animals  the  injection  of  a  limited  number  of  the  bacilli  of 
tetanus  produced  no  symptoms.  2.  The  location  of  the  infection- 
atrium  and  anatomical  characteristics  of  the  tissues  surrounding  it 
may  influence  the  time  which  is  necessary  to  develop  the  disease. 
3.  Brieger's  investigations  have  shown  that  tetanic  convulsions 
in  animals  are  produced  by  injections  of  tetanin,  one  of  the 
toxic  ptomaines  derived  from  cultivations  of  the  bacillus  of 
tetanus,  and  it  is  more  than  probable  that  the  active  symptoms 
of  tetanus  in  man  are  due  not  to  the  presence  in  the  tissues  of 
the  bacillus,  but  to  the  toxic  action  of  the  ptomaines  on  the 
spinal  cord,  so  that  the  length  of  the  stage  of  incubation  is 
further  modified  by  the  capacity  of  the  infected  tissues  to  yield 
the  different  ptomaines.  4.  The  degree  of  virulence  of  the 
bacillus  of  tetanus  must  certainly  play  an  important  part  not 
only  in  deterniining  the  length  of  the  incubation  stage,  but  also 
the  intensity  of  .symptoms.  There  can  be  no  doubt  that  both 
the  acute  and  chronic  forms  of  tetanus  are  caused  by  the  same 
microbe,  and  that  the  clinical  difference  depends  upon  the  degree 
of  virulence  of  the  primary  cause.  Whether  cultivations  from 
chronic  cases  of  tetanus  can  produce  an  acute  and  rapidly  fatal 
attack  in  animals  remains  to  be  determined.  In  this  direction  I 
have  recently  made  an  observation  which,  if  not  convincing,  is,  at 
least,  very  suggestive.  A  boy,  fifteen  years  of  age,  previously  in 
good  health,  was  attacked  with  acute  osteomyelitis  in  the  lower 
extremity  of  the  femur.  The  surgeon  in  attendance  trephined  the 
bone  over  the  outer  and  lower  aspect  during  the  first  few  days  and 
before  an  abscess  had  formed  in  the  soft  parts.     A  few  days  after 
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the  operation  trismus  set  in,  followed  by  typical  chronic  tetanus. 
Six  weeks  later,  the  patient  entered  the  Milwaukee  Hospital, 
and  was  placed  under  my  charge.  At  this  time  the  patient  had 
become  emaciated  to  a  skeleton.  Trismus  and  opisthotonus 
were  well  marked,  and  the  lower  extremities  were  rigid  and 
fixed  in  the  extended  position.  The  slightest  touch,  or  a  draught 
of  air  in  the  room,  would  bring  on  intense  convulsive  attacks 
lasting  for  several  minutes,  attended  by  excruciating  pain.  Pro- 
fuse fetid  discharge  at  the  site  of  operation;  pulse  140,  tempera- 
ure  from  99°  to  ioi°  (37.3°  to  38.3°  C).  Believing  that  primary 
infection  had  taken  place  through  the  operation  wound,  and  that 
osteomyelitic  products  served  the  purpose  of  a  nutrient  medium 
for  the  bacillus  tetani,  I  determined  to  operate  in  spite  of  the  grave 
symptoms.  As  the  spinal  cord  at  this  stage  of  the  disease  was 
necessarily  the  seat  of  intense  congestion,  I  resorted  to  chloro- 
form as  an  ansesthetic  instead  of  ether.  The  usual  operation  for 
necrosis  of  the  lower  end  of  the  femur  was  performed,  and  a, 
large  triangular  sequestrum  removed  from  the  lower  and  poste- 
rior aspect  of  the  bone.  The  involucrum  was  imperfect  and  its 
inner  side  lined  with  a  thick  layer  of  flabby  granulations.  Gela- 
tine tubes  were  inoculated  with  blood,  pus,  and  granulation  tissue. 
The  blood  cultivations  remained  sterile,  while  the  two  remaining 
tubes  showed  a  copious  growth  of  staphylococcus  pyogenes 
albus  which  rapidly  liquefied  the  gelatine.  A  portion  of  the 
granulation  tissue  was  disinfected  with  a  weak  solution  of  car- 
bolic acid,  dried  between  layers  of  gauze,  and  inserted  under  the 
skin  of  a  rabbit.  No  suppuration  followed,  and  the  animal 
remained  perfectly  well  for  six  weeks,  when  both  posterior 
extremities  became  rigid  so  that  it  could  only  move  from  place 
to  place  by  dragging  the  hind  legs.  The  next  day  tetanic  con- 
vulsions affecting  the  muscles  of  the  spine  and  all  the  limbs 
appeared,  and  on  the  fourth  day  death  supervened.  The  inter- 
esting features  in  this  case  are  that  the  patient  recovered  from 
the  tetanus  after  a  long  illness,  extending  over  three  months; 
that  marked  improvement  followed  the  operation,  which  had  for 
its  object  thorough  disinfection  of  the  infection-atrium  ;  and  that 
the  inoculation  of  eranulation  tissue  in  the  rabbit  was  followed 
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by  an  acute  attack  of  tetanus  six  weeks  after  infection.  In  the 
experiments  related  above  the  animals  were  inoculated  with 
cultivations,  or  with  wound  secretions  from  tetanic  patients;  the 
stage  of  incubation  rarely  extended  over  two  to  three  days,  and 
often  only  eighteen  to  twenty-four  hours,  and  the  disease  pro- 
duced death  in  from  twelve  hours  to  three  days. 


XVI.    Tuberculosis. 

Of  all  the  microbic  diseases,  tuberculosis  is  of  the  greatest 
interest  and  importance  to  the  surgeon.  Of  the  greatest  interest 
because  the  tubercular  lesions  which  come  under  his  care  are 
more  clearly  understood  from  a  scientific  standpoint  than  most 
of  the  other  surgical  diseases,  and  of  the  greatest  importance  on 
account  of  their  great  frequency.  That  large  class  of  diseases 
which  were  grouped  under  that  indefinite  and  vague  term, 
scrofula,  in  the  text-books  of  but  a  few  years  ago,  have  been 
shown  by  recent  research  to  be  identical  with  tuberculosis 
etiologically,  clinically,  and  anatomically.  It  is  the  object  of 
this  part  of  the  paper  to  give  a  brief  description  from  a  bacterio- 
logical and  clinical  standpoint  of  such  localized  tubercular 
lesions  which  by  general  consent  are  regarded  as  surgical 
affections  and  requiring  surgical  treatment. 

History. — The  results  obtained  from  the  crude  inoculation 
experiments,  which  were  made  by  Villemin,  pointed  strongly 
toward  the  infectiousness  of  tuberculosis,  and  since  that  time 
diligent  search  was  made  to  discover  and  isolate  a  specific 
microorganism  which  should  be  characteristic  of  this  disease. 
Theories  were  advanced,  microbes  were  found  and  described 
which  were  supposed  to  bear  a  direct  etiological  relationship  to 
tuberculosis,  but  nothing  definite  was  known  on  the  subject 
until  Robert  Koch  ("  Die  Aetiologie  der  Tuberkulose,"  Bed.  klin. 
Wochenschrift.,  1882,  No.  15),  in  1882,  announced  to  the  pro- 
fession his  great  discovery.  He  had  found  and  demonstrated  the 
true  cause  of  tuberculosis,  the  bacillus  of  tuberculosis,  and  in  his 
first  publication  brought  such  convincing  proof  of  the  correctness 
of  his  claim,  that,  with  few  exceptions,  it  brought  conviction  even 
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to  the  most  sceptical.  He  had  not  only  found  the  bacillus,  but 
showed  that  it  was  constantly  present  in  all  tubercular  lesions. 
He  had  isolated  and  cultivated  the  bacillus  from  tubercular  tissue ; 
and,  finally,  he  had  furnished  the  crucial  test — had  produced 
artificial  tuberculosis  in  animals  by  inoculation  which  was 
identical  with  tuberculosis  in  man.  A  number  of  pathologists, 
who  inoculated  animals  with  non-tubercular  material,  claimed 
that  they  had  produced  pathological  conditions  analogous  to 
those  found  in  animals  which  had  been  infected  with  the  virus 
of  tuberculosis.  Further  experimentation  soon  showed  that 
these  were  instances  of  pseudo-tuberculosis;  that  while  the  gross 
appearances  of  the  lesions  resembled  true  tuberculosis,  inocula- 
tions with  this  material  never  produced  tuberculosis,  while 
inoculations  with  tubercular  material  could  be  done  through  a 
series  of  animals  without  impairing  the  potency  of  the  virus, 
or  varying  the  constancy  of  the  results.  Koch's  discovery  did 
not  lead  to  such  energetic  search  for  the  bacillus  of  tuberculosis 
among  surgeons  as  physicians,  because,  as  Konig  asserts,  the 
symptoms  and  signs  of  the  tubercular  affections  coming  under 
the  observation  of  surgeons  are  so  characteristic,  that  for  prac- 
tical purposes  a  correct  diagnosis  could  be  made  in  the  majority 
of  cases  without  a  knowledge  of  their  microbic  nature  and  the 
improved  methods  for  making  a  positive  diagnosis  derived 
therefrom.  Koch,  himself,  in  the  publication  above  referred  to, 
demonstrated  the  presence  of  the  bacillus  in  lupus,  scrofulous 
glands,  tubercular  joints,  etc.  He  called  attention  to  the  fact 
that  in  these  affections  the  bacillus  can  be  constantly  found  in 
giant  cells  and  between  the  epithelioid  cells,  while  it  is  more 
difficult  to  find  it  in  cheesy  products,  unless  caseation  has  taken 
place  quite  rapidly. 

Weichselbaum  ("Tuberkelbacillen  im  Blut.,"  etc.,  Wiener  med. 
Wochenschrift,  1884,  Nos.  12,  13),  Meisels,  and  Lustig  found 
tubercle  bacilli  in  the  blood  in  cases  of  acute  miliary  tubercu- 
losis, both  during  life  and  after  death.  Schuchardt  and  Krause 
("Ueber  das  Vorkommen  der  Tuberkelbacillen  bei  fungosen  und 
scrofulosen  Entziindungen,"  i^(?r/5^/2r///(?  der  Medicin,B.  i,  p.  277) 
examined  forty  cases  of  tuberculosis   of  bones,  joints,  tendon- 
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sheaths,  and  the  skin  in  Volkmann's  khnik,  and  never  failed  in 
finding  bacilli,  although  in  some  specimens  careful  and  pro- 
longed search  had  to  be  made.  They  found  the  bacilli  in 
various  lesions  which  had  formerly  been  regarded  as  scrofulous 
affections. 

Schlegtendal  (''Ueber  das  Vorkommen  der  Tuberkelbacillen  im 
Eiter,"  FortscJiritte  d.  Mcdicin,  B.  i,  p.  537)  examined  520  speci- 
mens of  pus  from  tuberculous  suppurations  and  found  bacilli 
present  in  about  75  per  cent,  of  the  cases.  Mogling  iyDie 
Chit'iirgischen  Tiiberhdosen,  Tubingen,  1884)  found  the  bacilli 
never  absent  in  tubercular  pus  from  53  patients. 

During  the  last  {^w  years,  surgeons  have  made  valuable  con- 
tributions to  surgical  literature  on  the  subject  of  tuberculosis 
corroborative  of  the  statements  of  Koch,  which  have  placed 
many  heretofore  ob,scure  lesions  within  the  range  of  rational  and 
successful  surgical  treatment. 

Description  of  the  Bacillus  Tuberculosis. — The  bacillus 
described  by  Koch  as  the  essential  cause  of  all  forms  of  tuber- 
cular inflammation  appears  in  the  shape  of  very  thin  rods  from 
two  to  eight  micromillimetres  in  length,  and  rounded  at  the 
ends.  They  are  straight  or  curved,  and  frequently  beaded, 
occur  singly,  in  pairs,  or  in  bundles.  In  the  tissues  they  are 
found  in  the  interior  of  giant  cells  and  within  and  between 
epithelioid  cells.  The  bacilli  of  tuberculosis  are  non-motile 
and  consequently  possess  no  power  of  locomotion  and  cannot 
penetrate  into  the  tissues  without  assistance.  Spore-formation 
occurs,  even  within  the  animal  body,  the  spores  having  the 
appearance  of  clear  vacuoles. 

Methods  of  Staining. — For  section-staining  Ehrlich's  method 
is  the  best : 

Saturated    alcoholic   solution   of   methyl-violet   or 
fuchsia   .         .  .         .  .         .  .11  parts. 

Aniline  water      ......     100     " 

Absolute  alcohol  .         .         .         .         .       10     " 

Sections  are  left  for  twelve  hours  in  this  solution.  Treat  the 
specimen  with  i  :  3  solution  of  nitric  acid  a  few  seconds.     Wash 
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in  alcohol  (60  per  cent.)  for  a  few  minutes  ;  after-stain  with 
diluted  solution  of  vesuvin  or  methylene-blue  for  a  few  minutes  ; 
wash  again  in  60  per  cent,  alcohol,  dehydrate  in  absolute 
alcohol,  clear  with  cedar  oil,  mount  in  Canada  balsam.  The 
examination  of  fluids  can  be  done  rapidly  and  most  satisfactorily 
by  Gibbes'  method. 

Gibbes'  magenta  solution  : 

Magenta 2  parts. 

Aniline  oil  ......  3     " 

Alcohol  (specific  gravity  0.830)  .         .  .  20     " 

Distilled  water 20     " 

Stain  cover-glass  preparations  in  this  solution  for  fifteen  or 
twenty  minutes;  wash  in  (i  :  3)  solution  of  nitric  acid  until  the 
color  is  removed ;  rinse  in  distilled  water.  After-stain  with 
methylene-blue,  methyl-green,  iodine-green,  or  a  watery  solution 
of  crysoidin,  five  minutes;  wash  in  distilled  water  until  no  more 
color  comes  away.  Transfer  to  absolute  alcohol  for  five  minutes, 
dry,  and  preserve  in  Canada  balsam. 

Cultivation  Experiments. — The  best  culture  medium  is  solid 
sterilized  blood-serum  of  the  cow  or  sheep,  with  or  without  the 
addition  of  gelatine  at  a  temperature  of  ^7°  to  38°  C.  (98.6°  to 
100.4°  F)-  The  bacillus  grows  very  slowly  and  only  between 
the  temperatures  of  30^  and  41°  C.  (86°  and  105.8°  F.).  In 
about  a  week  or  ten  days,  the  culture  appears  as  little  whitish 
or  yellowish  scales  and  grains.  The  bacillus  can  also  be  culti- 
vated in  a  glass  capsule  on  blood-serum,  and  the  appearance  of 
the  growth  studied  under  the  microscope.  The  scales,  or  pelli- 
cles, are  then  seen  to  be  made  up  of  colonies  of  a  perfectly 
characteristic  appearance.  The  growth  ceases  after  three  or 
four  weeks.  The  blood-serum  is  liquefied,  unless  putrefactive 
bacteria  contaminate  the  culture. 

Nocard  et  Roux  (''  Sur  la  culture  du  bacille  de  la  Tuberculose," 
Annates  de  V Institute  Pasteur,  i,  1887,  No.  i,  pp.  19-29)  have 
found  that  coagulated  blood-serum  is  improved  for  the  growth 
of  the  bacillus  of  tuberculosis  by  adding  peptone,  soda,  and 
sugar.      A   further   addition  of  6   to    8   per  cent,  of  glycerine 
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Tubercle  bacilli  containing  spores.     (R.Koch.)     Zeiss  y'g-.     O.  4. 
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Tubercle  bacilli  from  a  tubercular  cavity.     Carbol-fuchsin, 
nitric  acid,  methyl-blue.     Zeiss  ^.     O.  4. 
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favors  the  growth  of  the  bacillus  still  more,  while  at  the  same 
time  it  prevents  the  formation  of  a  crust  upon  the  culture 
medium,  which  otherwise  forms  by  evaporation.  They  also 
made  successful  cultivations  upon  agar-agar  bouillon,  to  which 
was  added  6  to  8  per  cent,  of  glycerine,  kept  at  a  temperature 
of  39°  C.  (102.2°  F.). 

Inoculation  Experiments. — Even  before  the  discovery  of 
the  bacillus  of  tuberculosis  by  Koch,  genuine  tuberculosis  was 
produced  in  animals  by  inoculation  with  the  products  of  what 
was  then  described  as  scrofula.  Hueter  inoculated  the  anterior 
chamber  of  the  eye  in  rabbits  with  lupus  tissue  and  produced 
tuberculosis  of  the  iris.  Schiiller  {Untersiiclning  Wber  die Entste- 
liung  iind  UrsacJie  der  scrofulosen  imd  tnbercidoscn  Geleiikleiden, 
1880)  introduced  fragments  of  lupus  tissue  into  the  veins  of 
animals,  and  in  this  way  produced  pulmonary  tuberculosis.  He 
also  claimed  to  have  discovered  the  microbe  of  tuberculosis  by 
fractional  cultivation  from  lupus  tissue  which,  when  conveyed 
into  the  vessels  of  the  lungs,  produced  phthisis,  and  when 
injected  into  joints  tubercular  inflammation,  caseation,  and, 
finally,  miliary  tuberculosis.  Koch  {Mittheibingen  aus  dein  Kai- 
serlicheji  GesimdJieitsamte,  B.  il,  1883)  inoculated  the  anterior 
chamber  of  the  eyes  of  eighteen  rabbits  from  five  cases  of  lupus, 
and  in  all  of  them  tuberculosis  of  the  iris  was  produced,  and,  if 
life  was  prolonged  for  a  sufficient  length  of  time,  was  followed 
by  tuberculosis  of  the  lymphatic  glands  of  the  neck,  lungs, 
kidneys,  liver,  and  spleen.  Similar  results  were  obtained  in  five 
guinea-pigs. 

Cornet  has  recently  made  numerous  experiments  in  Koch's 
laboratory  on  animals  to  ascertain  the  inocubility  of  tubercu- 
losis through  abrasions  of  the  skin.  He  found  that  if  lupus 
tissue,  or  a  pure  culture  of  tubercle  bacilli  is  applied  to  a  cuta- 
neous abrasion,  the  result  in  most,  if  not  in  all,  cases  is  a  local 
tuberculosis  in  the. adjacent  lymphatic  glands,  and,  later,  a 
general  miliary  tuberculosis. 

Cornil  and  Leloir  implanted  lupus  tissue  into  the  peritoneal 
cavity  of  guinea-pigs,  and  in  five  cases,  out  of  fourteen  experi- 
ments, produced  peritoneal  and  general  tuberculosis.     Implan- 
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tations  from  these  animals  into  healthy  animals  again  yielded 
positive  results. 

Pagenstecher  and  Pfeiffer  [Bcrlinei'  klin.  WochenscJirift,  1883) 
took  the  secretion  of  the  conjunctiva  from  patients  suffering 
from  lupus  of  this  structure  and  injected  it  into  the  anterior 
chamber  of  the  eye  in  rabbits.  After  five  to  six  weeks,  nodules 
could  be  seen  on  the  surface  of  the  iris  which  were  in  every 
respect  identical  with  tuberculosis  of  this  organ.  Doutrelepont 
("  Die  Aetiologie  des  Lupus  vulgaris,"  Proceedings  of  International 
Congress,  Copenhagen)  inoculated  the  peritoneal  cavity  of  fifty 
guinea-pigs,  and  in  eight  rabbits  the  anterior  chamber  of  the 
eye,  and  in  all  of  the  animals  local  tuberculosis  was  produced  at 
the  point  of  inoculation  ;  and  in  three  of  the  guinea-pigs,  and  in 
one  rabbit,  the  local  disease  was  followed  by  general  tuberculosis. 
The  advances  in  our  knowledge  of  the  etiology  of  tuberculosis, 
the  discovery  of  the  bacillus,  and  the  production  in  animals  of 
tuberculosis  by  implantation  of  lupus  tissue  have  finally  settled 
the  identity  of  tuberculosis  and  lupus.  As  tuberculosis  is  now 
diagnosed  wherever  the  respective  bacillus  is  found,  another 
diagnostic  significance  is  admitted  even  by  those  who  are 
inclined  to  be  sceptical  in  regard  to  the  etiological  role  played 
by  it.  Koch  produced  artificial  tuberculosis  in  over  five  hun- 
dred animals  with  material  from  different  tubercular  lesions  and 
examined  them  all  with  the  greatest  care.  Of  the  bacillus  he 
produced  forty-three  pure  cultures,  some  of  which  he  continued 
through  over  thirty  generations,  occupying  a  period  of  two 
years.  We  shall  see  that  inoculations  with  material  from  so- 
called  scrofulous  glands  produce  the  same  effect  as  when  lupus 
tissue  is  used,  and  must,  therefore,  attribute  their  existence  to 
the  same  cause. 

Arloing  [Comptes  rendus,  t.  99,  p.  661)  prepared  an  emulsion 
from  a  simple  scrofulous  gland,  caseous  in  the  centre,  which  was 
taken  from  a  boy  aged  fourteen.  This  was  injected  beneath  the 
skin  of  ten  rabbits,  and  the  same  number  of  guinea-pigs. 
Visceral  tuberculosis  developed  in  all  guinea-pigs,  but  the 
rabbits  remained  healthy,  except  that  two  showed  yellow 
caseous  granulations  at  the  seat  of  inoculation.      From  a  gland 
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Tubercular  eruption  in  the  iris  of  a  rabbit,  fifth  day  after  inoculation. 
Zeiss  jV.     (Baumgarten.) 

Bc'g.T.  Formation  of  tubercles  beginning  (separation  of  white 
corpuscles). 

E.  Endothelium  of  the  anterior  surface  of  the  iris. 

Ep.  Epithelium  of  the  posterior  surface  of  the  iris. 

P.  Iris  parenchyma. 

Gf.  Bloodvessels. 
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removed  later,  from  the  same  boy,  a  similar  emulsion  was  made 
and  injected  into  the  peritoneal  cavity  of  six  rabbits  and  six 
guinea-pigs.  As  before,  the  guinea-pigs  all  presented  tubercular 
lesions;  the  rabbits,  on  being  killed,  were  found  to  be  perfectly 
healthy.  In  two  instances,  pus  from  strumous  abscesses  gave 
similar  results.  Some  glands  excised  from  the  neck  of  a  young 
woman  produced  tuberculosis  both  in  rabbits  and  in  guinea-pigs, 
but  the  patient  died  three  weeks  after  the  operation  from  miliary 
tuberculosis.  Arloing  appears  to  consider  this  case  as  outside 
the  general  category  of  strumous  glands.  From  these  experi- 
ments he  inferred  that  either  scrofula  and  tuberculosis  were 
nearly  allied  affections,  but  caused  by  different  agents,  or  they 
were  derived  from  a  single  virus,  of  which  the  activity  was 
modified  in  the  scrofulous  form. 

Mr.  Eve  ("  On  the  Relation  of  Scrofulous  Gland  Disease  to 
other  forms  of  Tuberculosis ;  an  Experimental  Inquiry,"  British 
Medical  Journal,  April  14,  1888)  conducted  some  experiments 
for  the  same  purpose,  using  small  fragments  of  the  glands  pre- 
pared with  sterilized  instruments,  and  the  possibility  of  infection 
of  the  animals  with  true  tuberculosis  was  negatived  by  the  pre- 
cautions taken.  As  regards  the  results  of  the  experiments  on 
rabbits  with  glands  from  five  different  subjects,  the  material  from 
these  cases  produced  visceral  tuberculosis ;  from  one  case,  cold 
abscesses ;  and  in  one  instance,  in  which  a  rabbit  was  inoculated 
in  the  anterior  chamber  of  the  eye,  it  escaped  infection  alto- 
gether. No  bacilli  could  be  discovered  in  the  gland.  Three 
rabbits  inoculated  with  organs  from  a  guinea-pig,  proved  to  be 
the  most  acute  cases  of  tuberculosis  that  the  author  has  been 
able  to  induce  by  strumous  gland  disease  in  rabbits,  the  tuber- 
cles being  widely  disseminated.  The  bacilli  in  the  visceral 
tuberculosis  were  generally  uniformly  stained  with  even  outlines, 
but  in  a  strumous  abscess  in  a  rabbit  which  had  existed  for 
eight  months  they  were  nearly  all  "beaded"  or  uniformly 
stained,  and  often  collected  in  groups  not  unlike  clumps  of 
micrococci. 

Wm.    Mueller    ("  Experimentelle    Erzeugung    der    typischen 
Knochentuberculose,"    Ccntralblatt  f.    Chimrgie,    1886,   p.    233) 
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produced  the  characteristic  form  of  tuberculosis  in  bone  experi- 
mentally by  the  injection  of  tuberculous  material  into  the  nutrient 
artery.  Konig  for  a  long  time  had  claimed  that  the  wedge- 
shaped  sequestrum  so  constantly  found  in  tubercular  foci  in  the 
articular  extremities  of  the  long  bones,  was  due  to  occlusion  of 
a  small  artery  by  a  tubercular  embolus.  Mueller's  experiments 
were  made  to  prove  this  clinical  observation.  He  made  sixteen 
experiments  on  rabbits,  injecting  tuberculous  pus  into  the 
femoral  artery,  some  in  a  peripheral,  some  in  a  central  direction, 
without  any  positive  results.  In  a  second  series  the  same  ma- 
terial was  thrown  into  the  nutrient  arteries  of  the  femur  and  tibia. 
Of  ten  of  these  cases,  two  showed  a  tuberculous  focus  in  the 
medulla  of  the  diaphysis  of  the  tibia,  in  another  case  miliary 
tuberculosis  in  the  femur  and  tibia,  and  in  the  latter  bone  a 
small  caseous  spot  in  the  spongy  part,  which  contained  numerous 
bacilli.  The  animals  were  killed  eight  weeks  after  the  injection 
and  showed  no  evidences  of  organic  disease,  except  few  tuber- 
cles in  the  lungs.  Twenty  experiments  were  made  on  young 
goats,  five  on  sheep,  and  two  on  dogs.  The  tuberculous  ma- 
terial was  injected  directly  into  the  nutrient  artery  of  the  tibia, 
the  tibial  artery  being  tied  above  arid  below  this  vessel.  Primary 
union  of  the  wound  was  obtained  in  all  cases  except  on  one  dog. 
In  the  dogs  and  sheep,  all  experiments  yielded  negative 
results.  In  the  goats  bone  affections  were  produced  which  were 
identical  with  tubercular  bone  lesions  found  in  man.  Most  fre- 
quently the  disease  was  established  in  the  diaphysis — cheesy 
masses  and  granulation  tissue  showing  themselves  in  the 
medulla  and  cortical  substances,  or  tuberculous  osteomyelitis 
with,  or  without,  sequestration.  Typical  lesions  were  also  found 
in  the  ends  of  the  bones  with,  and  without,  implication  of  the 
adjacent  joints.  In  two  of  these  cases  the  epiphysis  was  affected, 
while  in  three  the  shaft  was  involved.  The  following  experi- 
ment furnishes  a  good  illustration  of  the  identity  of  the  bone 
disease  produced  experimentally,  and  the  disease  as  it  occurs  in 
man.  Tuberculous  material  was  injected  into  the  tibial  artery 
of  a  goat  three  months  old.  Wound  healed  in  eight  days. 
Some   lameness   four  months  later,  gradually  increasing  during 
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the  next  nine  months.  At  the  same  time  a  swelHng  appeared 
at  the  knee-joint.  Tibia  painful  on  outer  side.  Animal  killed 
thirteen  months  after  the  injection.  There  was  found  a  typical 
fungous  disease  at  the  knee-joint  most  advanced  at  the  sides,  a 
wedge-shaped  sequestrum  in  one  of  the  tuberosities  of  the  tibia, 
and  a  small  granulation  mass  in  the  centre  of  the  head  of  the 
tibia,  and  two  similar  granulation  masses  in  the  lower  epiphysis 
of  the  femur.  With  the  exception  of  the  lymphatic  glands  of 
the  knee-joint,  no  other  organs  were  affected.  In  some  cases 
pulmonary  tuberculosis  developed,  twice  general  tuberculosis. 
The  rest  of  the  animals  were  killed  when  they  began  to  show 
lameness — fourteen  days  to  thirteen  months  after  the  inocula- 
tion. The  tubercular  lesions  thus  produced  were  examined  for 
bacilli  and  they  were  never  found  absent.  The  starting-point, 
in  every  instance,  must  have  been  a  tubercular  embolus  in  one 
of  the  small  arterial  branches    in  the  extremity  of  the  bone. 

The  opinion  that  tubercle  is  capable  of  inoculation  was  iield 
by  many  ancient  writers,  and  Laennec  himself,  after  a  nick  from 
a  saw  while  making  a  necropsy  on  a  phthisical  subject,  thought 
that  he  witnessed  an  example  of  inoculation  in  a  small  tubercle 
in  the  skin,  but  twenty  years  afterward  this  great  physician  and 
teacher  was  in  good  health,  though  finally  he  died  of  phthisis. 

Inoadation-tubcrculosis. 

Schmidt  ("  Uebertragbarkeit  der  Tuberkulose  durch  cutane 
Impfung,"  Manchen.  drztliches  Intelligcnzblatt,  1883,  Nos.  47 
and  48)  made  a  number  of  experiments  to  ascertain  the  effect 
of  inoculations  of  superficial  abrasions  of  the  skin  with  the 
virus  of  tuberculosis.  In  guinea-pigs  he  made  slight  cutaneous 
abrasions  of  the  skin  to  which  he  applied  tubercular  material, 
and  covered  the  point  of  inoculation  with  collodium.  All  of 
his  experiments  failed  in  producing  tuberculosis,  while  in  the 
control  animals  in  which  the  infectious  material  was  introduced 
into  the  subcutaneous  tissue,  or  into  the  peritoneal  cavity, 
tuberculosis  developed  without  a  single  exception.  He  be- 
lieves that  the  results  of  these  experiments  are  only  corrobor- 
ative of  the  assertion   previously  made  by  Bollinger  and  Koch 
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that  the  susceptibility  of  the  cutis  for  tubercular  infection  is 
slight.  A  sufficient  number  of  well-authenticated  cases,  how- 
ever, have  been  reported  during  the  last  few  years  to  prove  that 
in  man  tuberculosis  is  not  infrequently  contracted  by  the  absorp- 
tion of  tubercular  material  through  small  wounds  and  superficial 
abrasions  of  the  skin.  Volkmann  a  number  of  years  ago  made 
the  statement  that  tubercular  infection  never  takes  place  through 
large  operation  wounds,  or  at  the  site  of  severe  injuries,  but 
that  localization  of  the  bacillus  is  likely  to  take  place  in  parts 
the  seat  of  very  sliglit  contusions,  or  what  may  appear  at  the 
time  as  an  insignificant  injury.  lie  explained  this  by  assuming 
that  the  active  tissue-changes  which  take  place  during  the 
process  of  regeneration  after  a  severe  trauma  prevented  the 
infection.  In  studying  the  cases  of  inoculation  tuberculosis, 
which  will  be  referred  to  below,  it  will  be  seen  that  the  infection- 
atrium  was  always  caused  by  a  trivial  injury. 

Martin  du  Magny  {Contribution  a  l etude  de  V inoculation  tuber- 
culense  chez  rhom7ne,Thh?,Q,  Paris,  1886)  has  collected  the  clin- 
ical material  of  cases  of  inoculation-tuberculosis  and  in  his 
comments  upon  them  asserts  that  the  sputum  of  phthisical 
patients  and  animal  excretions  were  the  usual  carriers  of 
contagion,  consequently,  the  affection  is  most  frequently  met 
with  among  physicians,  nurses,  butchers,  and  teamsters.  The 
external  appearances  manifested  at  the  point  of  inoculation 
consist  of  the  formation  of  a  red  nodule  in  the  skin  which 
increases  slowly  in  size  and  forms  a  miliary  abscess,  in  which 
papillomatous  proliferation  takes  place,  and  around  which  a  new 
zone  of  infiltration  forms,  which  in  turn  again  suppurates  and 
becomes  papillomatous.  The  centre  heals  with  the  formation 
of  a  flat  cicatrix,  while  the  destructive  process  progresses  slowly 
in  a  peripheral  direction.  Raymond  ("  Contribution  a  I'etude 
de  la  tuberculose  cutane  par  inoculation  directe,"  France  Med., 
1886,  p.  99)  reports  two  cases.  In  the  first  case  the  patient, 
suffering  from  advanced  tuberculosis,  inoculated  himself  through 
an  abrasion  of  the  skin  of  the  hand  by  sucking  a  wound  to 
arrest  hemorrhage.  The  little  wound  refused  to  heal,  and 
became    covered   with   a   crust   under   which    suppuration   was 
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going  on.  Later,  a  papillomatous  elevation  formed,  which  con- 
tinued to  ulcerate  on  the  surface.  The  margins  of  the  ulcer  were 
surrounded  by  an  infiltrated  zone,  the  skin  covering  it  presenting 
a  brownish  color.  The  second  case,  a  healthy  man,  injured  him- 
self by  the  prick  of  a  thorn.  The  wound  became  infected  with 
the  sputum  of  his  phthisical  wife.  The  puncture  became  the 
centre  of  a  papillomatous  swelling  surrounded  by  a  dark  red 
zone.  Suppuration  took  place  at  several  points  at  the  same 
time.  The  whole  of  the  diseased  portion  of  the  skin  was 
removed  and  the  sections  taken  from  it,  on  staining,  showed 
the  presence  of  numerous  bacilli.  In  both  cases  the  period  of 
incubation  was  three  weeks. 

Ha.not  {Arc/lives  de  Physiologic,  jvXy,  1886)  has  collected  six 
observations  which  would  tend  to  show  that  tubercular  inocula- 
tion in  man  does  take  place,  one  case  having  fallen  under  his 
own  observation.  In  the  case  observed  by  Hanot,  the  patient 
was  in  the  third  stage  of  phthisis,  and  died  soon  after  with  a 
tubercular  ulcer  on  the  arm  of  at  least  two  years'  standing; 
while  the  history  of  cough  only  dated  from  the  last  two  months, 
which  would  show  that  the  cutaneous  lesion  preceded  the  pul- 
monary, and  was  the  cause  of  the  phthisis.  In  the  cases  which 
he  collected  the  sources  of  inoculation  were  necropsies  on  tuber- 
cular subjects,  nursing  phthisical  patients,  handling  old  bones, 
pricking  the  hand  with  a  fragment  of  porcelain  from  the  broken 
spittoon  of  a  phthisical  patient,  and  in  four  of  the  cases  the  tuber- 
cular character  of  the  cutaneous  lesion  was  verified  by  finding 
the  bacilli. 

Axel  Hoist  mentions  the  case  of  an  attendant  on  phthisical 
patients  at  a  hospital,  who  had  suffered  for  a  long  time  from 
atonic  ulceration  of  the  fingers,  which  had  been  treated  unsuc- 
cessfully by  various  external  applications  ;  no  tubercle  bacilli 
could  be  found  with  certainty  in  the  sores.  Later,  the  man  was 
affected  with  tuberculous  glandular  swelling  in  the  axilla,  which 
contained  a  considerable  number  of  bacilli,  and  Hoist  considers 
that  it  is  highly  probable  the  patient  had  been  infected  through 
the  ulcers. 

Merklen  ("Inoculation  tuberculeuse    localisee    aux    doigts," 
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Gazette  hebd.,  1885,  No.  27)  presented  a  case  of  inoculation 
tuberculosis  to  the  Societe  des  hopitauxin  which  the  infection  of 
the  wife  of  a  phthisical  husband  could  be  clearly  traced,  and  had 
occurred  through  the  fissures  of  the  fingers.  At  the  point  of 
inoculation  hard  nodules  formed  in  which  bacilli  were  found; 
this  was  followed  by  tubercular  lymphangitis,  which  finally  led 
to  pulmonary  tuberculosis.  The  patient  had  previously  been  in 
perfect  health  and  without  any  hereditary  taint. 

Eiselsberg  ("  Beitriige  zur  Impf-tuberculose  beim  Menschen," 
Wiener  med.  WoclicnscJirift,  1887,  No.  53),  during  the  last  few 
years,  has  observed  four  cases  of  inoculation-tuberculosis.  The 
first  case  was  a  girl  sixteen  years  old,  in  whom  the  disease 
developed  in  the  track  of  a  perforation  of  the  lobe  of  the  ear 
made  preparatory  to  the  wearing  of  an  earring,  and  which  was 
kept  from  closing  by  the  insertion  of  a  thread.  The  tubercular 
product  appeared  in  the  shape  of  a  hard  swelling  the  size  of  a 
hazelnut.  The  second  case  was  a  young  man  who  injured 
himself  with  the  point  of  a  knife  above  the  external  epicondyle 
of  the  humerus.  Eighteen  days  later  a  swelling  the  size  of  a 
pea  appeared  at  the  site  of  injury  with  an  ulcerated  surface 
covered  by  pale  flabby  granulations.  In  the  axilla  of  the  same 
side  one  of  the  lymphatic  glands  was  found  enlarged  to  the  size 
of  a  hazelnut.  The  third  case  concerned  a  woman  fifty  years 
of  age,  who  is  supposed  to  have  infected  herself  by  washing  the 
clothes  of  a  person  the  subject  of  a  tubercular  abscess  of  the 
spine,  and  who  with  her  fingers  scratched  an  acne  pustule  on 
her  face.  At  this  point,  six  to  eight  days  later,  a  painful  swell- 
ing the  size  of  a  pea  formed  which  subsequently  became 
indurated  and  opened  spontaneously  in  six  weeks.  At  the  end 
of  three  months  the  place  of  inoculation  presented  an  ulcer  with 
indurated  margins.  In  the  fourth  case  the  inoculation  followed 
in  the  track  made  by  the  needle  of  a  hypodermatic  syringe  in  a 
girl  twenty  years  of  age.  The  swelling  opened  after  six  weeks, 
and  a  small  quantity  of  pus  was  discharged.  Four  months,  sub- 
sequently, the  fistulous  opening  communicated  with  an  abscess 
cavity,  the  size  of  a  silver  dollar,  lined  by  a  wall  of  granulation 
tissue.     In  all  of  these  cases  no  evidences  of  tuberculosis  could 
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be  detected  in  any  of  the  internal  organs,  and  the  local  disease 
could  be  traced  in  every  instance  to  some  antecedent  lesion 
through  which  the  infection  had  evidently  taken  place.  The 
diagnosis  in  all  cases  was  based  on  an  examination  of  the  granu- 
lation tissue  for  the  bacillus  of  tuberculosis',  which  was  always 
found  present. 

Tschering  ("  Inoculations-tuberculose  bei  Menschen,"  Fort- 
schritte  der  Medicin,  1885,  No.  3)  reports  an  exceedingly  inter- 
esting case  of  inoculation-tuberculosis  occurring  in  a  person 
who  injured  a  finger  with  a  broken  spittoon  used  by  a  phthisical 
patient.  From  the  little  wound  the  tubercular  affection  extended 
to  a  tendon  sheath  and  later  to  the  axillary  lymphatic  glands. 

I  have  seen  a  number  of  cases  of  well-marked  tuberculosis  of 
the  skin  in  which  the  diagnosis  was  verified  by  inoculation 
experiments  and  microscopical  examination  in  every  instance. 
I  had  every  reason  to  suspect  that  the  lesions  were  the  result  of 
cutaneous  inoculation.  I  also  had  under  treatment  a  well- 
marked  case  of  extensive  subcutaneous  tuberculosis  of  the  hand 
in  the  person  of  the  mother  of  several  children,  who  had  died 
of  pulmonary  tuberculosis.  The  disease  originated  near  the  tip 
of  the  index  finger  at  the  site  of  a  former  abrasion  in  which  a 
papillomatous  swelling  formed.  This  ulcerated  and  partly 
healed,  when  the  disease  commenced  to  spread  along  the  subcu- 
taneous connective  tissue,  and  had  extended  almost  over  the 
entire  dorsum  of  the  hand  at  the  time  she  came  under  my  care. 
A  number  of  fistulous  openings  existed  which  discharged  only 
a  few  drops  of  thin,  serous  pus  daily.  The  subcutaneous  tissue 
was  transformed  into  a  mass  of  granulation  tissue  which  was 
removed  after  free  incision  with  a  Volkmann's  spoon,  and  the 
wound  surfaces  were  freely  iodoformized.  The  process  of  repair 
was  slow  but  satisfactory. 

Tubercular  Infection  of  Wounds. — Eiselsberg's  case  has 
already  been  described  in  which  tubercular  infection  took  place 
through  a  small  punctured  wound  of  the  arm. 

Middeldorpff  ("  Ein  F'all  von  Infection  einer  penetrirenden 
Kniegelenks-VV^unde  durch  tuberculoses  Virus,"  i^(?r/j"^//r///^  ^^r 
Medicvi,    18S6)   reports   the   case   of  a    healthy   carpenter  who 
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opened  his  knee-joint  by  the  cut  of  an  axe,  and  dressed  the 
wound  with  a  soiled  handkerchief.  The  wound  healed  kindly 
but  later  the  joint  became  swollen,  tender,  and  painful.  Resec- 
tion was  performed,  and  on  examining  the  capsule  it  was  found 
very  much  thickened.  In  the  granulation  tissue  bacilli  were 
found. 

Czerny  i^Ccntralblatt  f.  Chinu'gie,  1886)  reports  two  cases  in 
which  tuberculosis  followed  in  wounds  treated  by  Reverdin's 
transplantation  of  skin.  In  both  instances  the  patients  were 
healthy,  and  the  skin  transplantation  was  made  during  the 
treatment  of  extensive  burns.  The  skin  was  taken  from  limbs 
amputated  for  tubercular  affections.  In  both  cases  tuberculosis 
of  the  adjacent  joint  occurred  and  in  one  of  them  tuberculosis 
of  the  granulating  surface. 

Wahl  ("  Mittheilungen  eines  Falles  von  Inoculations  Tubercu- 
lose  nach  Amputation  des  Unterarms,"  Verh.  der  Dnitschen 
GescllscJiaft  f.  Chinirgie,  XV.  Congress)  amputated  the  arm  of  a 
boy  suffering  from  gangrene,  the  result  of  an  injury,  and  dis- 
charged the  patient  with  the  wound  completely  healed,  except  a 
small  granulation  surface  from  which  the  drainage  tube  had  been 
removed.  At  home  the  wound  was  dressed  by  a  girl  suffering 
from  tuberculosis.  The  wound  showed  soon  all  the  character- 
istic appearances  of  fungous  disease,  and  the  lymphatic  glands 
became  infected  from  this  source. 

Konig  {Die  CJnrurgisclie  Klinik  in  Gottingen,  Leipzig,  1882) 
has  observed  sixteen  cases  of  inoculation-tuberculosis  following 
operations  for  tuberculous  disease  of  bones,  and  two  such  cases 
have  been  described  by  Kraske  ("  Ueber  tuberculose  Erkran- 
kung  der  Wunden,"  Centralblatt  f.  Qiii'iugie,  1885,  p.  565). 

Inoculation  following  Circumcision. — A  number  of  cases 
of  inoculation-tuberculosis  following  circumcision  are  on  record 
in  which  the  infection  often  occurred  in  the  practice  of  orthodox 
Jews,  who  performed  the  operation  in  accordance  with  the  direc- 
tions laid  down  in  the  Mosaic  laws.  The  loose  connective  tissue 
of  the  prepuce,  richly  supplied  with  lymphatics,  is  an  admirable 
surface  for  absorption,  and  when  brought  in  contact  with  infec- 
tious material  would  furnish  the  most  favorable  conditions  for 
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the  production  of  local  lesions  and  the  transportation  of  microbes 
along  the  lymphatic  channels  to  more  distant  parts. 

Lehmann  ("Ueber  einen  Modus  der  Impftuberculose  beim 
MenschQny  Deutsche  med.  Wochenschrift,  1886)  has  observed  ten 
cases  of  inoculation-tuberculosis  in  Jewish  boys  caused  by  suck- 
ing the  wound  after  ritual  circumcision  by  a  phthisical  person- 
Ten  days  after  circumcision  the  wound  became  the  seat  of 
ulceration,  and  the  inguinal  glands  began  to  enlarge.  Four  of 
the  children  died  of  tubercular  meningitis,  and  three  died  after  a 
prolonged  illness  caused  by  multiple  tubercular  abscesses. 

Hofmokl  has  reported  a  similar  case,  and  Weichselbaum 
detected  the  bacillus  of  tuberculosis  in  the  circumcision  wound. 

Elsenberg  {Ceutralblatl f.  Bactcriologie  u.  Parasitcnkunde,  B.  ii. 
p.  577)  has  described  three  new  cases  of  inoculation-tubercu- 
losis after  circumcision.  All  the  cases  were  infants,  and  the 
disease  appeared  primarily  in  the  wound,  or  cicatrix,  and  later, 
in  the  inguinal  glands.  Local  treatment  by  evidement  proved 
successful,  The  diagnosis  was  corroborated  by  microscopical 
examination  of  the  granulation  tissue. 

Meyer  ("  Ein  Fall  von  Impftuberculose  in  Folge  ritueller  Cir- 
cumcision," iV^^ze;  Yorker  Medical  Pi'essc,]n\\Q,  1887)  reports  a  case 
in  which  circumcision  was  performed  according  to  the  rites  of 
the  church  eight  days  after  birth  by  an  old  man,  and  in  which 
four  weeks  after  the  operation  an  induration  appeared  at  the 
frenulum  and  the  inguinal  glands  about  the  same  time  began  to 
enlarge.  Syphilis  was  suspected,  and  the  patient  was  put  on  a 
specific  course  of  treatment.  The  inguinal  glands  suppurated 
and  another  small  abscess  formed  in  the  right  gluteal  region. 
The  diseased  tissue  about  the  glans  penis  was  excised.  Micro- 
scopical examination  of  the  granulations  revealed  the  presence 
of  miliary  tubercles  and  bacilli  in  great  abundance.  The  above 
cases  furnish  abundant  proof  of  the  possibility  of  the  transmis- 
sion of  tuberculosis  by  cutaneous  inoculation  through  abraded 
surfaces,  small  wounds,  and  granulating  surfaces,  and  deserve  the 
most  careful  attention  of  surgeons  in  the  matter  of  prophylaxis, 
diagnosis,  and  treatment. 
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Clinical  Forms  of  Surgical  Tubercidosis. 

It  is  but  a  few  years  ago  since  the  forms  of  tuberculosis  to  which 
allusion  will  be  made  here  were  not  correctly  understood,  and 
consequently  a  rational  surgical  treatment  was  out  of  the  question. 
Most  all  of  the  localized  tubercular  processes  were  included  under 
the  general  term  scrofula,  and  were  looked  upon  as  local  mani- 
festations of  a  general  dyscrasia,  and  treated  in  accordance  with 
this  view  of  their  pathology.  The  discovery  of  the  bacillus  of 
tuberculosis  has  rendered  the  word  scrofula  obsolete,  and  has 
assigned  to  the  tubercular  processes  in  the  various  organs  and 
tissues  of  the  body  their  correct  etiological  and  pathological  sig- 
nificance and  paved  the  way  for  successful  surgical  treatment. 

I.  Skin. — a.  Tuberculosis  verrucosa  cutis.  Riehl  and  Paltauf 
("  Tuberculosis  verrucosa  cutis,"  Vierteljalirsschriftf.  Dermatologie 
u.  Syphilis,  B.  xiii.  p.  14)  have  described  an  affection  of  the  skin, 
under  the  name  of  tuberculosis  verrucosa  cutis,  in  which  the  bacil- 
lus of  tuberculosis  was  constantly  found,  and  which  they  attributed 
to  local  infection,  because  all  of  the  patients  they  examined  were 
persons  handling  animal  products.  Riehl  ("Tuberkel  Bacillen 
in  einem  sogenannten  Leichen-tuberkel,"  Centralblatt f.  Chirurgie, 
1885,  No.  32)  has  shown,  by  finding  the  tubercle  bacillus  in  the 
warty  affections  of  pathological  anatomists,  the  probable  tuber- 
culous nature  of  this  condition  of  the  skin,  although  the  infection 
may  be  a  mixed  one. 

b.  Lupus.  The  long  debate  which  has  been  carried  on  for 
years  as  to  the  identity  or  non-identity  of  lupus  and  tuberculosis 
has  terminated  in  favor  of  those  who  argued  that  lupus  is  a 
tuberculosis  of  the  skin,  hence  the  term  lupus  should  be  omitted 
from  nomenclature,  and  the  term  tuberculosis,  as  applied  to  the 
skin  and  mucous  surfaces,  should  be  qualified  by  the  anatomical 
name  of  the  surface  affected. 

Finger  ("Lupus  und  Tuberculose,"  Centralblatt f.  Bacteriologie 
u.  Parasitcnkundc,  B.  xi.  p.  348),  in  a  lengthy  and  able  article, 
makes  a  careful  inquiry  into  the  identity  of  lupus  and  tubercu- 
losis, and  after  a  careful  review  of  all  that  pertains  to  this  subject 
decides  in  favor  of  its  tubercular  origin  and  character.  He 
alludes   to    the   views   of    Hebra,  Virchow,  Klebs,  Hueter,  and 
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Others.  From  a  clinical  standpoint  Hebra  brought  the  different 
varieties  of  lupus  under  one  common  head.  He  separated  it 
entirely  from  syphilis,  but  otherwise  did  little  to  fix  its  patholog- 
ical significance.  He  adopted  the  classification  of  Fuchs,  and 
the  older  French  and  English  authors,  who  taught  that  it  was 
one  of  the  manifestations  of  scrofula,  and  that  anatomically  it 
was  composed  of  granulation  tissue.  Virchow  classified  it  with 
the  granulomata,  but  denied  its  identity  with  scrofula.  Rind- 
fleisch  described  it  as  a  proliferation  of  epithelial  cells,  as  a  sort 
of  phthisis  cutanea.  Eppinger  referred  to  it  as  a  product  of 
connective-tissue  growth  and  proposed  its  classification  with 
carcinoma.  Klebs  looked  upon  it  as  a  specific  affection,  and 
histologically  included  it  among  the  small-celled  leucocytoses. 
Hueter,  who  in  his  pathological  views  was  generally  far  in  ad- 
vance of  his  time,  affirmed  that  it  was  a  form  of  fungous  inflam- 
mation, the  specific  cause  of  which,  when  introduced  into  the 
organism,  produced  a  miliary  tuberculosis.  Volkmann  included 
it  among  the  affections  composed  of  granulation  tissue.  Fried- 
liinder  ("  Ueber  locale  Tuberculose,"  Volkmann's  Klinische  Vor- 
triige,  1 88 1,  No.  31)  was  the  first  to  take  a  positive  stand  in 
asserting  that  lupus  is  a  tubercular  affection  of  the-  skin,  and 
showed  its  histological  identity  with  other  recognized  forms  of 
local  tuberculosis.  He  demonstrated  the  presence  of  miliary 
tubercles  in  it,  and  that  these  nodules  were  composed  of  giant 
and  epithelial  cells,  the  same  as  in  tubercles  of  the  lungs. 
The  views  entertained  by  Baumgarten  as  to  the  histological  struc- 
ture of  lupus  are  different  from  those  just  described.  He  believed 
that  in  the  miliary  tubercle  the  abundance  of  epithelioid  cells 
predisposed  to  caseation  and  suppuration,  while  he  recognized  in 
lupus,  as  the  most  characteristic  distinguishing  features,  absence 
of  caseation  and  suppuration  and  the  presence  of  cicatricial 
tissue.  He  admits,  at  the  same  time,  that  lupus  may  be  closely 
allied  to  tuberculosis. 

SchiNler  ("Ueber  die  Stellung  des  Lupus  zur  Tuberculose," 
Ccntmlhlatt  f.  CJimirgie,  1881)  opposed  Baumgarten  and  empha- 
sized the  fact  that  caseation,  characteristic  as  it  might  be  for  all 
tuberculous  affections,  always  constitutes  only  a  secondary  con- 
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dition  and  depends  upon  the  soil  present  in  and  around  the 
nodule.  The  absence  of  caseation  in  lupus,  which  in  rare  cases, 
however,  has  been  shown  to  be  present  by  Cohnheini  and 
Thoma,  could  not  be  urged  as  a  positive  and  infallible  diagnostic 
criterion  of  the  non-tubercular  nature  of  lupus. 

Neisser  {Die  cJironisclie  Iiifcctions-Kranklieitcn  der Hant,  Ziems- 
sen,  B.  xiv.,  1882)  accepts  fully  and  pleads  strongly  in  favor  of  the 
tubercular  nature  of  lupus.  In  the  meantime  Pantlen,  Bizzozero, 
Baumgarten,  Chiari,  Hall,  Janisch,  Riehl,  Vidal,  and  Finger 
described  a  new  affection,  a  diffuse  tuberculosis  of  the  skin  and 
mucous  membrane,  occurring  as  a  sort  of  secondary  localization 
in  patients  suffering  from  advanced  tuberculosis.  To  prove  that 
lupus  and  tuberculosis  are  identical  it  became  necessary  to 
furnish  the  necessary  experimental  proof,  and  to  show  the 
uniform  presence  of  the  bacillus  of  tuberculosis  in  the  lupus 
tissue.  The  inoculation  experiments  with  lupus  tissue  have 
already  been  mentioned,  and  from  them  it  can  be  learned  that 
with  few  exceptions  they  were  followed  by  positive  results;  that 
is  to  say,  implantation  of  lupus  tissue  into  the  subcutaneous 
tissue  or  peritoneal  cavities  of  animals  susceptible  to  tuberculosis 
gave  rise  to  local  tuberculosis  at  the  point  of  implantation,  and 
to  dissemination  of  the  process  in  a  manner  characteristic  of 
tuberculosis  in  man. 

Demme  ("  Lupus  und  Tuberculose,"  Warzbiirger  ined.  Bldtt., 
1887)  reports  two  cases  of  cutaneous  inoculation-tuberculosis  in 
man.  The  first  case,  a  nurse  girl,  contracted  an  ulcerating  lupus 
from  a  child  three  years  of  age  which  died  of  tubercular  ulcer- 
ation of  the  tonsils,  and  tuberculosis  of  other  organs.  The 
second  case  was  a  child  with  eczema  which  slept  in  the  same 
bed  with  its  phthisical  mother.  Sections  of  the  eczematous  skin, 
stained  and  examined  under  the  microscope,  showed  numerous 
bacilli.  The  child  died  later  of  hemorrhage  of  the  stomach,  the 
cause  of  which  at  the  necropsy  was  shown  to  be  a  tuberculous 
ulcer  of  the  stomach. 

Demme  enumerates  the  following  reasons  as  showing  the 
identity  of  lupus  and  tuberculosis: 

I.  Similarity  of  histological  structure. 
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2.  Presence  of  the  bacillus  of  tuberculosis  in  the  granulation 
tissue  of  lupus, 

3.  The  production  of  typical  tuberculosis  in  animals  not 
immune  to  this  disease  by  implantation  of  lupus  tissue,  or  injec- 
tion of  a  pure  culture  of  the  bacillus  of  tuberculosis  obtained 
from  lupus  tissue. 

4.  The  fact  that  patients  suffering  from  lupus  are  frequently 
attacked  by,  and  die  of,  tuberculosis  of  other  organs. 

5.  The  prevalence  of  tubercular  affections  among  relatives 
suffering  from  lupus  (hereditary  predisposition). 

Boeck  has  made  the  statement  that,  of  sixteen  cases  of  lupus, 
three  die  subsequently  of  pulmonary  and  general  miliary  tuber- 
culosis. Heiberg  reports  death  from  tubercular  meningitis  in  a 
lupus  patient. 

Rassdnitz  ("  Zur  Aetiologie  des  Lupus  vulgaris,"  Vicrteljahrs- 
sclirift  f.  Dci'uiat.  iind  Syphilis,  1882)  collected  209  cases  of  lupus 
and  found  that,  in  thirty  per  cent,  of  all  the  cases,  it  was  asso- 
ciated with  other  evidences  of  tuberculosis.  He  placed,  also, 
great  importance  on  the  observations  that  lupus  is  prone  to 
develop  in  the  scar  left  after  the  healing  of  a  localized  tubercu- 
losis in  lymphatic  glands,  and  that  lupus  is  often  observed  upon 
the  nose  or  eyelids  in  cases  of  chronic  nasal  or  conjunctival  catarrh . 
In  ten  to  fifteen  per  cent,  of  his  cases  lupus  could  be  traced 
to  a  hereditary  predisposition.  Demme  observed  miliary  tuber- 
culosis in  two  of  his  cases  after  scraping  lupus.  Pontoppindau 
asserted  that,  in  his  experience,  in  fifty  to  seventy-five  per  cent, 
the  patients  manifested  additional  evidences  of  tuberculosis. 

Quinquaud  {De  le  Scrofidc,  Those,  Paris,  1880)  saw  in  three 
cases  of  lupus  pulmonary  tuberculosis  appear  as  the  final  cause 
of  death. 

Of  thirty-eight  cases  that  came  to  the  personal  knowledge  of 
Bessnier  {Le  Lupus  ct  son  Tvaitenicnt  Ann.  de  Derniat.,  1883),  eight 
of  them  suffered  from  pulmonary  phthisis.  Of  two  patients 
treated  by  Aubert,  one  died  of  acute  pulmonary  tuberculosis, 
and  the  other  of  tubercular  pleuritis  after  scarification.  Reno- 
uard  was  able  to  ascertain  the  existence  of  pulmonary  phthisis 
in  fifty  per  cent,  of  his  cases  of  lupus. 
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Block  ("  Klinische  Beitriige  zur  Aetiologie  u.  Pathogenese  des 
Lupus,"  Vierteljalirsschrift f.  Definat.ii.  Syphilis,  1886)  met  with 
tuberculosis  in  other  ogans  before  or  after  the  development  of 
lupus,  in  114  out  of  144  cases.  Bender  ("Ueber  die  Beziehun- 
gendes  Lupus  vulgaris  zur  Tuberculose/'^^r/./^/z/z.  Wochenschrift , 
1886)  examined  374  cases  of  lupus.  In  159  of  these  cases  an 
accurate  account  could  be  obtained.  In  99  of  the  latter  number 
symptoms  of  other  antecedent  or  coexisting  tuberculous  lesions 
existed.  In  JJ  of  the  cases  tuberculosis  in  an  etiological  or 
clinical  aspect  was  present. 

Leloir  ("  Recherches  nouvelles  sur  les  relations  qui  existent 
entre  le  lupus  vulgaris  et  la  tuberculose,"  Annal.  dc  Deniiat.  ct 
Syphilis,  I.,  viii.)  observed  several  cases  in  which  after  years  a  lupus 
gave  rise  to  a  pseudo-erysipelatous  swelling  of  the  face  which 
disappeared  after  a  time,  to  be  followed  by  swelling  of  the  sub- 
maxillary lymphatic  glands,  which  remained  stationary.  Soon 
after  the  affection  of  the  lymphatic  glands  had  appeared,  febrile 
disturbances,  gastric  symptoms,  and  evidences  of  pulmonary 
infiltration  followed.  In  all  of  these  cases,  Leloir  believes  that 
the  virus  of  tuberculosis  had  left  the  primary  location  and  had 
migrated  through  the  lymphatic  vessels  and  glands  into  the 
lungs.  In  ten  out  of  his  seventeen  cases,  the  tubercular  nature 
of  lupus  was  clinically  manifest. 

Sachs  ("  Beitriige  zur  Statistic  des  Lupus,"  Centralblatt  f.  Chi- 
rurgie,  1887,  No.  2,  p.  19)  ascertained  that  of  105  cases  of  lupus 
which  he  had  collected,  in  eighty-six  per  cent,  the  patients 
had  coexisting  tuberculosis  in  other  parts  of  the  body,  or  a 
hereditary  predisposition  to  tuberculosis  could  be  shown  to 
exist. 

The  above  literature  furnishes  strong  clinical  evidence  of  the 
identity  of  lupus  with  tuberculosis,  but  the  following  bacterio- 
logical researches  furnish  the  final  and  conclusive  proof  Koch 
in  his  paper  on  the  etiology  of  tuberculosis  (previously 
quoted)  states  that  he  produced  a  pure  culture  of  the  bacillus  of 
tuberculosis  from  a  case  of  lupus  which  resembled  in  every 
respect  the  cultures  obtained  from  recognized  tubercular  lesions, 
and   with   the   fifteenth   generation  from  this  source,  one  year 
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after  the  first  cultivation,  he  inoculated  five  guinea-pigs  by  sub- 
cutaneous injection,  and  produced  typical  tuberculosis  in  all 
of  them. 

Doutrelepont  ("  Tuberkel-bacillen  im  Lupus,"  Monatsschrift  f. 
prakt.  Dertnatologie^  1883),  in  seven  cases  of  lupus,  found  the 
bacillus  of  tuberculosis  invariably  present  in  greater  or  less 
number,  either  within  the  cells,  or  dispersed  in  small  groups 
between  them.  He  never  found  them  in  giant  cells,  but  in  their 
immediate  vicinity.  In  a  second  paper  the  same  author 
("  Zur  Therapie  des  Lupus,"  Monatsschrift  f.  prakt.  Dermatologie, 
1884)  reports  eighteen  additional  cases  of  lupus,  in  each  of 
which  the  presence  of  the  bacillus  could  be  demonstrated. 

Demme  ("  Zurdiagnostischen  Bedeutung  der  Tuberkel-bacillen 
fiir  das  Kindesalter,"  Berl.  klin.  VVochenschrift,  1883)  in  six  cases 
of  lupus  detected  the  bacillus  of  tuberculosis.  Pfeiffer  ("Tuber- 
kel-bacillen in  der  lupos  erkrankten  Conjunctiva,"  Bei'l.  klin. 
Wochensclirift,  1883)  demonstrated  the  presence  of  the  specific 
microbic  cause  of  tuberculosis  in  a  case  of  lupus  of  the  con- 
junctiva. 

Schuchardt  and  Krause  ("  Ueber  das  Vorkommen  der  Tuber- 
kel-bacillen bei  fungosen  und  scrofuldsen  Entzundungen,"  Fort- 
scliritte  der  Medicin,  1883)  found  the  bacillus  of  tuberculosis  in 
three  cases  of  lupus  affecting  the  face,  ears,  and  legs.  In  exami- 
nations made  of  eleven  cases  of  lupus  by  Cornil  and  Leloir,  and 
four  by  Koch  for  the  especial  purpose  of  showing  the  identity 
of  lupus  and  tuberculosis,  the  bacillus  was  found  in  every 
instance.  In  the  artificial  tuberculosis  of  animals  produced 
by  implantation  of  lupus  tissue,  the  bacillus  of  tubercylosis 
was  shown  to  exist  by  Pagenstecher,  Pfeiffer,  Koch,  and 
Doutrelepont. 

2.  Lymphatic  Glands. — That  most  cases  of  chronic  inflamma- 
tion of  the  lymphatic  glands  are  in  their  origin,  course,  and 
final  termination,  cases  of  local  tuberculosis  has  been  satisfac- 
torily shown  by  clinical  experience,  inoculations,  and  cultivation 
experiments.  The  tubercular  virus  enters  the  lymphatic  circula- 
tion undoubtedly  most  frequently  through  some  superficial 
abrasion,  ulceration,  eczema,  or  some  other  affection  of  the  skin, 
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as  any  loss  of  continuity  of  surface  may  furnish  the   necessary 
portio  mvasionis  for  the  entrance  of  bacilli  from  without.     Volk- 
mann  found  tubercle  bacilli  in  the  skin  of  an  eczematous  forearm. 
In  perhaps  95  out  of  lOO  cases  of  tuberculosis  of  the  lymphatic 
glands  the  disease  attacks  the  glands  of  the  neck,  as  the  scalp, 
face,  and  mouth  are  parts  of  the  body  frequently  the  seat  of  slight 
injuries  and  superficial  lesions,  and  consequently  often  exposed 
to  tubercular  infection.     The  lymphatic  glands  are  filters  for  the 
microbes  which  enter  the  body  through  the  lymphatic  vessels. 
The  pathological  conditions  which  are  produced  in  the  interior 
of  a  lymphatic  gland  by  the  presence  of  pathogenic  microorgan- 
isms are  well  calculated,  for  the  time  being,  at  least,  to  limit  the 
infection.      The   lymphadenitis  which    is  produced  blocks  the 
lymph  spaces  with  the  products  of  a  specific  inflammation  which 
temporarily  at  least  mechanically  fixes  the  microbes  in  their  loca- 
tion.    Primary  infection  of  a  lymphatic  gland  by  the  bacillus  of 
tuberculosis  in  many  instances  attacks  different  portions  of  the 
gland  from  the  very  beginning,  as  a  number  of  independent  cen- 
tres of  tissue  proliferation  are  established  around  each  microbe 
which  has  become  arrested  on  its  way  through  the  gland.    These 
separate  nodules  soon  become  confluent  and  form  a  mass  of  con- 
siderable size,  which  soon  implicates  the  entire  parenchyma  of  the 
gland.     Local  diffusion  of  the  bacillus  of  tuberculosis  in  the  inte- 
rior of  the  gland  is  accomplished  by  the  assistance  of  the  lymph 
stream   as  long  as  the  bacillus  remains  free,  and  through   the 
medium  of  cells  as  soon  as  it  has  become  intra-cellular.     Local 
infection  is  not  limited  to  the  lymphatic  glands  on  the  proximal 
side  of  the  primary  focus,  as  during  the  course  of  the  disease  we 
often  observe  that  lymph  glands  become  involved  which  are  not 
in  the  direct  course  of  the  lymphatic  circulation.    As  the  bacillus 
of  tuberculosis  is  non-motile,  we  can  only  explain  its  transpor- 
tation in  a  direction  opposite  the  lymph  current  by  its  convey- 
ance in  such  a  direction  by  migrating  cells.      The  usual  course 
of  infection  along  the  lymphatic  channels   is,  however,  in   the 
direction  of  the  lymph   current.      The  course  of  the  disease  is 
almost   characteristic.     A  lymphatic  gland  in  the  submaxillary 
or  parotid  region  becomes  enlarged,  and  from  this   centre  the 
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infection  invades  successively  gland  after  gland,  until  the  whole 
chain  of  lymphatics  from  the  lower  jaw  to  the  clavicle  has 
become  involved.  Another  interesting  feature  is  observed  in 
reference  to  the  regional  diffusion  of  the  tuberculous  process,  as 
the  course  of  infection  usually  corresponds  to  the  location  of  the 
gland  first  affected.  If  the  infection  has  involved  primarily  one 
of  the  deep  glands  of  the  neck,  the  glands  subsequently  invaded 
belong  to  the  deep  lymphatics  which  follow  the  large  vessels  of 
the  neck.  If,  on  the  other  hand,  the  primary  infection  is  located 
in  one  of  the  superficial  glands,  the  glands  which  are  being 
irrigated  by  the  lymph  which  flows  through  and  from  this  gland 
become  the  seat  of  successive  infection,  showing  again  that 
regional  infection  usually  takes  place  in  the  direction  of 
the  lymph  current.  As  long  as  the  infection  has  not  ex- 
tended along  the  entire  length  of  the  chain  of  lymphatic  glands 
the  patient  is  protected  against  miliary  tuberculosis,  but  as  soon 
as  the  virus  has  passed  all  of  the  lymphatic  filters,  and  has 
direct  access  into  the  thoracic  duct  miliary  tuberculosis  follows 
as  an  inevitable  result  by  the  entrance  of  the  bacilli  into  the 
general  circulation. 

Weigert  ("Die  Verbreitungswege  des  Tuberkelgifts  nach 
dessen  Eintritt  in  den  Organismus,"  JaJirb.f.  KinderJieilkunde,^. 
xxi.  p.  146),  in  his  description  of  the  process  of  dissemination 
in  cases  of  acute  miliary  tuberculosis,  has  pointed  out  that  in 
some  cases  the  bacilli  are  conveyed  through  the  lymphatic 
system  successively  until  they  reach  the  general  circulation, 
while  in  others,  and  by  far  the  greater  number,  generalization  of 
the  tuberculous  process  takes  place  more  directly  by  the  en- 
trance of  tubercular  products  through  a  vein,  an  occurrence 
which  is  followed  at  once  by  rapid  and  extensive  diffusion  by 
embolism.  When  the  bacilli  of  tuberculosis  have  reached  the 
systemic  circulation,  the  intensity  of  symptoms  and  the  subse- 
quent course  of  the  disease  depend  on  the  number  of  bacilli 
which  the  blood  contains. 

Weichselbaum  ("  Ueber  Tuberkel-bacillen  im  Blute  bei  allge- 
meiner  acuter  Miliartuberculose,"  Anz.  d.  gcs.  Wienerdrzte,  1884, 
No.  19),  starting  with  the  idea  advanced  by  Weigert  that  every 
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acute  miliary  tuberculosis  is  caused  by  the  direct  entrance  of  the 
tuberculous  virus  into  a  vein  or  indirect  entrance  along  the  lym- 
phatic channels  and  through  the  thoracic  duct  into  a  vein, 
examined  the  blood  of  three  such,  and  found  that  it  contained 
numerous  bacilli.  In  the  lymphatic  glands  the  tubercular  pro- 
cess pursues  a  typical  pathological  course.  According  to  the 
rapidity  of  tissue  proliferation,  or  in  proportion  to  the  number 
of  bacilli  present,  the  granulation  tissue  which  is  always  the  first 
and  constant  product  of  tubercular  inflammation  undergoes 
caseation,  and  at  an  early  stage  often  numerous  centres  can  be 
seen  from  where  the  retrograde  degenerative  changes  take  their 
starting-point.  By  confluence  of  such  caseous  foci  the  entire 
gland  is  formed  into  a  cheesy  mass.  Liquefaction  of  such 
caseous  material  results  in  the  formation  of  a  fluid  which  macro- 
scopically  resembles  pus,  but  under  the  microscope  it  presents 
only  the  product  of  retrograde  tissue  transformation,  and  no 
well-defined  pus  corpuscles,  and  none  of  the  microorganisms 
which  are  known  to  produce  suppuration  can  be  obtained  by 
cultivation  experiments,  showing  conclusively  that  the  fluid  pos- 
sesses no  pyogenic  properties.  The  bacillus  of  tuberculosis 
finds  in  the  granulation  tissue  a  soil  well  adapted  to  its  growth 
and  development,  but.  as  soon  as  caseation  takes  place,  its  cul- 
ture soil  in  that  portion  of  the  gland  has  been  destroyed,  and 
its  field  of  growth  is  limited  to  the  surrounding  zone  of  granu- 
lation tissue,  in  which  it  can  be  constantly  found,  while  it  is 
absent  in  the  central  mass,  or,  at  least,  only  an  isolated  rod  can 
be  found  here  and  there  on  patient,  careful  search.  In  all  prob- 
ability the  death  of  the  granulation  tissue  which  precedes 
caseation  is  caused  by  the  action  of  the  ptomaines  of  the  bacilli 
of  tuberculosis,  which  by  their  toxic  properties  destroy  the 
protoplasm  and  arrest  further  cell-growth  in  that  portion  of  the 
gland  as  well  as  reproduction  of  the  microorganisms.  When  a 
true  suppuration  takes  place  in  a  tubercular  lymphatic  gland,  it 
does  so  in  consequence  of  a  secondary  infection  with  pyogenic 
microorganisms.  A  spontaneous  and  permanent  cure  is  not 
infrequently  effected  by  the  substitution  of  an  acute  suppurative 
process  in  place  of  the  primary  specific  chronic  inflammation, 
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which  destroys  the  entire  soil  of  the  bacillus  of  tuberculosis, 
and,  at  the  same  time,  effects  complete  elimination  of  the  pus 
microbes  and  the  bacilli  through  the  discharges  of  the  abscess. 
The  capsule  of  the  gland  furnishes  an  efficient  protection  wall 
to  the  para-glandular  tissues  against  tubercular  infection  often 
for  months  and  years,  but  when  perforation  has  once  taken 
place  the  disease  attacks  the  surrounding  tissues  irrespective  of 
their  anatomical  structure  When  a  tubercular  gland  becomes 
the  seat  of  an  acute  suppuration,  the  suppurative  inflammation 
appears  in  the  form  of  a  para-adenitis  with  suppuration  between 
the  gland  and  the  surrounding  tissues,  which  often  terminates  in 
extensive  separation  of  the  gland  from  the  adjacent  tissues. 
While  tuberculosis  of  the  lymphatic  glands  often  stands  in  a 
direct  causative  relationship  to,  and  precedes  general,  diffuse,  and 
pulmonary  tuberculosis,  it  is  seldom  observed  as  a  secondary 
affection  in  the  course  of  tuberculous  affections  of  other  organs. 
Tuberculosis  of  the  lymphatic  glands  is  an  affection  usually  noted 
for  its  chronicity,  often  remaining  stationary  for  many  years.  I 
have  repeatedly  seen  patients  forty  to  fifty  years  of  age  who 
during  childhood  had  suffered  from  enlarged  cervical  glands, 
which  eventually  diminished  in  size,  but  did  not  disappear, 
which,  after  years  again  became  the  seat  of  an  active  tubercular 
process.  In  exceptional  cases  this  affection  pursues  an  acute 
course.  Delafield  reports  an  exceedingly  interesting  case  of  this 
kind  {^Medical  Record,  vol.  i,  p.  425,  1885).  The  disease  com- 
menced with  an  enlargement  of  one  of  the  cervical  glands  near 
the  angle  of  the  lower  jaw  with  a  temperature  of  40°  C.  (104°  F.) 
and  rapid  extension  to  the  proximal  glands  as  far  as  the  clavicle. 
Symptoms  of  pulmonary  complication  were  not  present.  Rapid 
emaciation  and  marked  anaismia  supervened,  followed  after  six 
weeks  by  swelling  of  axillary  and  inguinal  glands.  Ophthalmic 
examination  revealed  the  same  conditions  of  retina  and  papilla 
as  in  leukaemia  or  Bright's  disease.  A  few  days  after  the  begin- 
ning of  the  disease  profuse  diarrhoea  and  reduction  to  nearly 
normal  temperature  occurred.  The  diagnosis  was  between 
malignant  lymphoma  and  tuberculous  adenitis.  During  the 
further  course  of  the  disease  bronchial  breathing  in  both  lungs 
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appeared.  Heart,  liver,  and  spleen  appeared  to  be  normal. 
Urine  normal,  but  increase  of  temperature  and  respirations 
took  place  during  this  time.  Death  occurred  in  less  than  five 
months.  At  the  autopsy  the  lungs  were  found  congested  and 
cedematous,  with  red  hepatization  of  the  lower  lobes,  and  a  few 
miliary  tubercles.  The  spleen  contained  many  miliary  tubercles 
the  size  of  the  head  of  a  pin,  and  most  of  them  in  a  state  of 
cheesy  degeneration.  The  mesenteric  glands  were  much  en- 
larged ;  and  a  kw  of  them  in  a  condition  of  cheesy  degeneration 
and  calcification.  In  the  cheesy  masses  bacilli  were  found.  All 
the  cervical  glands  were  affected  with  softening  and  cheesy 
degeneration  in  the  centre.  The  calcification  of  mesenteric 
glands  pointed  to  an  earlier  affection.  The  disease  remained 
latent  and  recurred  in  the  same  glands,  and,  later,  extended  to 
the  cervical  glands.  This  case  resembles  the  cases  described 
by  Hilton- Fagge  and  Pye-Smith.  Next  to  the  cervical  glands 
the  glands  of  the  axilla  are  most  frequently  affected.  In  my 
experience  the  operative  treatment  of  tuberculosis  of  the  axillary 
glands  has  yielded  more  satisfactory  results  than  when  the  same 
operation  was  made  under  similar  conditions  on  the  glands  of 
the  neck.  Tuberculosis  of  the  inguinal  glands  is  an  extremely 
rare  affection,  and  when  present  is  usually  associated  with 
primary  tuberculosis  of  the  genital  organs.  From  a  practical 
standpoint  the  following  two  papers  are  of  great  importance. 

Friinkel  ("  Zur  Histologie,  Aetiologie  und  Therapie  der 
Lymphomata  Q.o\\\y  Prager  Zeitschrift  f.  Heilkunde,  1885,  Hefte 
2  und  3),  for  three  years,  made  it  his  duty  to  study  the  histo- 
logical structure  of  all  lymphatic  tumors  which  were  extirpated 
in  Billroth's  clinic.  As  the  result  of  his  observations  he  classi- 
fied all  primary  tumors  of  the  lymphatic  glands  examined  into 
two  classes:  i.  Lymphatic  tuberculosis;  and  2.  Lympho-sar- 
-coma.  He  also  described  a  simple  hyperplasia  of  the  glands, 
which  present  under  the  microscope  only  healthy  glandular 
tissue.  In  the  tuberculous  glands  he  found  the  histological 
structure  of  tubercle  perfect,  and  never  failed  in  detecting  the 
bacillus  of  tuberculosis.  In  persons  between  fifteen  and  thirty 
years  of  age  he  found  local  tuberculosis  of  the  lymphatic  glands 
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as  a  quite  frequent  affection.  In  his  paper  he  gives  the  clinical 
histories  of  148  cases  of  glandular  tuberculosis.  Only  in  15  of 
this  number  were  the  lungs  affected.  In  18  the  patients  were 
weak  and  badly  nourished  ;  while  in  72  the  general  health  was 
unimpaired.  The  age  of  the  patients  varied  from  nine  to  fifty- 
one  years.  On  an  average  the  duration  of  the  disease  was  from 
three  to  four  years;  the  shortest  time  was  two  months,  and 
the  longest  thirty  years.  Of  special  etiological  interest  is  the 
case  of  a  woman,  fifty-one  years  of  age,  who  had  given  birth  to 
two  children,  their  father  being  the  subject  of  advanced  tuber- 
culosis, and  both  of  whom  died  of  tuberculosis.  She  had  been 
in  perfect  health  until  her  forty- ninth  year,  when  she  was 
attacked  simultaneously  with  pulmonary  and  glandular  tuber- 
culosis. In  128  of  the  reported  cases  the  glands  were  extir- 
pated, some  of  the  operations  being  quite  serious;  in  16  cases 
the  internal  jugular  vein  had  to  be  tied.  In  91  of  the  operations 
the  wound  healed  by  primary  union,  and  in  25  the  healing  was 
retarded  by  suppuration.  Erysipelas  complicated  the  result  five 
times.  In  one  of  these  cases  a  large  part  of  the  tubercular  mass 
was  left,  and  it  was  noticed  that  the  erysipelas  had  no  effect  on 
the  tubercular  process.  Only  in  49  of  the  cases  operated  on 
could  the  final  result  be  obtained.  Taking  three  and  a  half 
years  as  the  time  when  the  patient  could  be  considered  exempt 
from  a  recurrence  of  the  disease,  it  was  ascertained  that  in  24 
per  cent,  no  relapse  followed  the  operation ;  a  local  relapse 
was  observed  in  14  per  cent.,  and  reappearance  of  the  disease 
distant  from  the  seat  of  operation  in  4  per  cent. 

As  lymphatic  tuberculosis,  in  most  instances,  signifies  the 
entrance  of  bacilli  through  a  loss  of  continuity  of  the  skin  or 
of  the  mucous  membrane,  or  through  the  socket  of  a  carious 
tooth,  localization  occurring  in  one  of  the  nearest  glands  to  the 
portio  ijivasionis,  it  must  be  looked  upon  as  a  local  process,  and 
amenable  to  timely  surgical  treatment  by  the  removal  of  all  of 
the  infected  tissues.  The  capsule  of  the  lymphatic  glands  fur- 
nishes an  efficient  barrier  against  infection  of  the  para-glandular 
tissue  for  a  long  time,  and  perforation  only  takes  place  after  the 
disease  has  made  considerable  progress,  and  has  been  followed 
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by  extensive  caseation,  and  especially  by  suppuration.  Early 
operations  are  as  necessary  in  the  treatment  of  tubercular  ade- 
nitis as  in  the  treatment  of  malignant  tumors,  and  holds  out 
more  encouragement  so  far  as  a  permanent  cure  is  concerned. 
By  a  thorough  removal  of  the  primary  focus  of  infection,  suc- 
cessive infiltration  of  proximal  glands  and  miliary  tuberculosis 
are  prevented  almost  to  a  certainty  if  the  operation  is  performed 
before  the  para-glandular  tissues  are  affected.  If  the  operation 
is  done  at  such  a  favorable  time,  it  is  not  attended  by  any  great 
difficulties,  as  the  glands  can  be  readily  enucleated,  and  as  suppu- 
ration has  not  taken  place  the  wound  usually  heals  by  primary 
union.  If,  however,  the  tubercular  inflammation  has  involved 
many  glands,  and  has  extended  to  the  connective  tissue  sur- 
rounding the  glands,  the  operation  becomes  one  of  the  most 
formidable  in  surgery  on  account  of  the  close  proximity  of  im- 
portant vessels  which  are  often  imbedded  in  the  mass.  Under 
such  circumstances  a  complete  removal  is  often  impossible 
and  early  local  recidivation  is  inevitable,  owing  to  imperfect 
removal  of  the  infected  area.  Traumatic  dissemination  is  very 
likely  to  follow  all  imperfect  operations,  in  which  portions  of 
glands  or  infected  capsules  are  left  behind  by  inoculation  of  the 
surface  of  the  wound  with  the  bacilli.  I  have  seen  in  a  number 
of  such  cases  as  early  as  a  week  after  the  operation  the  entire 
wound  surface  covered  by  a  thick  layer  of  granulation  tissue, 
which  showed  all  the  histological  evidences,  and  possessed  all 
the  bacteriological  properties  of  tubercular  tissue.  As  an  addi- 
tional testimony  in  favor  of  the  operative  treatment  of  tubercular 
glands,  I  will  quote  from  the  paper  of  Schnell  {Ueber  Erfolge 
von  Extirpation  tuberculbser  LynipJionie,  Dissertation,  Bonn, 
1885),  who  collected  56  cases  of  tuberculosis  of  the  cervical 
glands,  which  were  treated  by  extirpation  in  the  clinic  at  Bonn. 
In  37  of  these  cases  he  was  able  to  learn  the  ultimate  result.  In 
57  per  cent,  the  operation  was  followed  by  complete  recovery; 
in  27  per  cent,  the  disease  returned  at  the  site  of  operation; 
and  in  four  cases  death  resulted  from  pulmonary  tuberculosis. 
The  largest  number  of  cases  were  patients  between  ten  and 
twenty  years  of  age. 
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From  encysted  bronchial  gland  in  miliary  tuberculosis.     Giant  cell 
with  radiating  arrangement  of  bacilli.     (Koch.)     700  diam. 
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3.  Bones. — Tuberculosis  of  the  bones  is  an  exceedingly  fre- 
quent affection  in  children  and  young  adults.  Its  favorite  location 
is  in  the  epiphyseal  extremities  of  the  long  bones,  although  it  is 
also  quite  frequently  met  with  in  the  short  bones  of  the  carpus 
and  tarsus,  and  some  of  the  flat  and  irregular  bones,  as  the 
ribs,  scapula,  ilium,  and  vertebra;.  Direct  infection  is  never 
observed,  and  when  the  disease  has  made  its  appearance  it  is 
only  an  evidence  of  the  existence  of  tubercular  infection  at  an 
earlier  day,  or  the  presence  of  a  tubercular  process  in  some 
other  organ.  We  observe  clinically  what  Miiller  has  demon- 
strated experimentally,  that  when  the  bacilli  of  tuberculosis  are 
present  in  the  blood  current,  very  often  localization  takes  place 
near  the  epiphyseal  cartilage  in  young  persons  by  the  microbes 
becoming  arrested  in  one  of  the  terminal  branches  of  an  artery, 
the  lumen  of  which  becomes  obliterated  by  the  presence  of  an 
embolus  of  granulation  tissue  containing  bacilli,  or  the  lumen  of 
the  vessel  is  gradually  diminished  by  the  formation  of  a  mural 
thrombus,  which  forms  around  bacilli  implanted  upon  the  vessel 
wall,  and  the  lumen  of  the  vessel  is  finally  completely  ob- 
structed by  the  growth  of  the  thrombus.  The  new  vessels 
in  the  vicinity  of  the  centres  of  growth  in  the  bones  of  young 
persons,  on  account  of  their  imperfect  structure  and  irregular 
contour,  furnish  the  most  favorable  conditions  for  the  arrest  of 
floating  granular  matter  and  the  localization  of  pathogenic 
microbes.  This  predisposing  anatomical  element  goes  far  to 
explain  the  frequency  with  which  we  meet  with  tubercular  foci 
in  the  epiphyseal  extremities  of  the  long  bones.  Before  the  age 
of  puberty  it  is  safe  to  state  that  the  primary  lesion  in  tuber- 
cular affections  of  joints  is  located  in  one  or  both  of  the  epi- 
physes of  the  bones  which  enter  into  the  formation  of  the  joint, 
while  in  the  adult  primary  tuberculosis  of  the  synovial  membrane 
is  more  frequently  met  with.  As  age  advances  and  the  process 
of  ossification  is  completed,  the  predisposing  localizing  causes 
in  bone  seem  to  disappear,  while  the  synovial  membrane 
becomes  more  susceptible  to  primary  localization. 

Of  204  specimens  examined  by  Miiller  and  quoted  by  Konig 
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{Die  Tuberailose  dcr  Knoclien  luid  Gclenke^  Berlin,    1884,  p.  66), 
158  were  primary  osteal  and  46  primary  synovial  tuberculosis. 

As  soon  as  embolic  infection  in  bone  has  taken  place,  a  process 
of  decalcification  occurs  around  the  tubercular  embolus  or 
thrombus,  and  the  preexisting  connective  tissue  is  transformed 
into  embryonal  or  granulation  tissue  which  imparts  to  the 
product  of  the  specific  inflammation  its  characteristic  fungous 
appearance.  It  is  not  often  that  only  a  single  focus  of  tubercular 
infection  in  bone  is  present ;  more  frequently,  two  or  three 
foci  appear  at  the  same  time  or  in  slow  or  rapid  succession,  and 
it  is  not  unusual  to  find  that  two  neighboring  epiphyses  are 
infected  at  the  same  time,  or  during  the  course  of  the  disease. 
The  granulation  tissue  in  bone  undergoes  the  same  secondary 
degenerative  tissue-changes  as  in  the  lymphatic  glands,  hence, 
in  advanced  cases  we  expect  to  meet  with  caseation,  liquefaction 
of  the  caseous  material,  and  suppuration  in  cases  of  secondary 
infection,  with  pyogenic  microbes.  The  obstruction  of  a  small 
artery  by  an  embolus  or  thrombus  which  contains  the  bacilli  of 
tuberculosis  usually  leads  to  sequestration  of  a  triangular  piece 
of  bone  which  maps  out  the  area  of  tissue  which  received  its 
blood-supply  from  the  obstructed  vessel ;  thus  the  triangular 
sequestra  are  formed  that  are  so  frequently  met  with  in  osteal 
tuberculosis  of  the  epiphyseal  extremities.  It  is  seldom  that 
tuberculosis  of  bone  develops  in  the  course  of  pulmonary  tuber- 
culosis, but  pulmonary  and  miliary  tuberculosis  can  often  be 
traced  to  a  tuberculous  focus  in  a  bone.  The  intimate  relations 
which  exist  between  the  tubercular  nodule  in  bone  and  the 
bloodvessels  furnish  a  satisfactory  explanation  of  the  frequency 
with  which  systemic  infection  takes  place.  As  soon  as  the 
granulation  process  reaches  an  adjacent  vein,  the  tissues  of  the 
vein-wall  undergo  the  same  process,  and  the  bacilli  reach  the 
lumen  of  the  vessel  and  reenter  the  systemic  circulation,  and 
give  rise  to  miliary  tuberculosis  in  organs  which  are  anatom- 
ically predisposed  to  localization.  As  long  as  decalcification  of 
the  surrounding  bone  goes  on,  the  infection  is  progressive; 
but  as  soon  as  sclerosis  takes  place  the  process  becomes  limited, 
as  the  microorganisms  are  shut  in,  as  it  were,  by  an  impermeable 
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wall  of  sclerosed  bone.  The  most  unfavorable  conditions  are 
created  in  cases  in  which  the  tubercular  focus  becomes  the  seat 
of  a  secondary  infection  with  pyogenic  microbes,  as  the  suppura- 
tive process  opens  up  to  the  bacillus  of  tuberculosis  new  areas  for 
infection  in  which  the  resistance  of  the  tissues  to  tubercular 
infection  has  already  been  greatly  diminished.  It  is  also  during 
the  suppurative  stage  that  joint  complications  are  most  likely  to 
arise.  The  clinical  history  of  cases  of  tuberculosis  of  bone,  as 
well  as  the  macroscopical  and  microscopical  appearances  of 
the  lesion,  is  typical  of  tuberculosis  as  found  in  other  organs. 
The  crucial  test  which  proves  the  tubercular  character  of  most 
of  the  chronic  inflammatory  affections  of  bone  in  children  has 
been  furnished  by  bacteriological  investigations.  Most  of  the 
investigators  who  have  studied  this  subject  agree  that  in  tuber- 
cular bone  affections  it  is  sometimes  very  difficult  to  find  the 
bacillus,  that  it  is  not  found  in  great  abundance,  and  that  some- 
times it  has  evaded  even  the  most  careful  search. 

Schuchardt  and  Krause  ("Ueber  das  Vorkommen  der  Tuber- 
kel-bacillen  bei  fungosen  und  scrophulosen  Entziindungen," 
Fortsclu'itte  der  Medicin,  B.  i,  No.  2,  p.  277)  examined  a  great 
variety  of  tubercular  lesions  and  came  to  the  conclusion  that 
tubercle  bacilli  are  present  without  exception,  but,  as  a  rule,  few 
in  number,  and  only  to  be  found  after  long  and  patient  search. 
They  found  them  invariably  present  in  cases  of  secondary  and 
primary  tuberculosis  of  synovial  membranes,  tuberculosis  of 
bone,  in  tubercular  abscesses,  and  in  the  latter  cases  not  in  the 
pus,  but  in  the  granulations  of  the  abscess-wall. 

Renken  ( JaJirbiicJi  f.  Kiiiderlicilhinde ,  B.  xxv.)  found  the 
bacillus  of  tuberculosis  in  all  cases  of  spina  ventosa  which  he 
examined. 

Miiller  ("Ueber  den  Befund  von  Tuberkel-bacillen  bei  fun- 
gosen Knochen  und  Gelenkaffectionen,"  Centralblatt  f.  Chiriirgie^ 
1884,  No.  3)  studied  carefully  numerous  specimens  of  synovial 
and  bone  tuberculosis  with  special  reference  to  the  existence  of 
the  bacillus  of  tuberculosis,  and  although  the  results  in  a  num- 
ber of  cases  were  negative,  he  believes  that  the  most  intimate 
and  direct  etiological  relations  exist  between  the  bacillus  and 
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all  tubercular  lesions  in  bones  and  joints.  Among  others  who 
have  shown  the  never-failing  presence  of  the  bacillus  of  tuber- 
culosis in  different  forms  of  surgical  tuberculosis,  including 
bones  and  joints,  may  be  mentioned  Kanzler  ("Ueber  das  Vork- 
ommen  des  Tuberkel-bacillus  in  scrophulosen  Localerkrankun- 
gen,"  Berl.  klin.  Wochensclirift,  1884,  pp.  23-41  ),  Mogling 
{Ucber  chirurgisclie  Tiiberculosen,  Dissertation,  Tubingen,  1884), 
Bouilly  ("  Note  sur  la  presence  des  bacilles  dans  les  lesions 
chirurgicales  tuberculeuses,"  Revue  de  Chirurgie,  1883,  No.  ii), 
and  Letulle  {Gas.  hebd.  de  Med.  et  Cliir.,  1884,  49,  51,  52). 
Kanzler  wished  to  make  a  distinction  between  scrofulous  affec- 
tions and  tuberculosis,  as  he  found  the  bacilli  not  as  constant  in 
the  former,  and  observed  that  after  implantation  of  tissue  of 
scrofulous  affections  in  animals,  the  process  was  slower  than 
after  inoculation  with  tubercular  products.  Letulle  considers 
scrofula  and  tuberculosis  as  belonging  to  one  and  the  same 
disease,  of  which  the  former  constitutes  the  milder  form,  and 
appearing  externally,  while  the  latter  represents  the  graver  form, 
attacking  in  preference  the  internal  organs.  The  points  made 
by  the  last  two  authors  are  too  unimportant  in  still  maintaining 
a  scientific,  or  even  practical  distinction  between  scrofula  and 
tuberculosis.  The  surgeon  must  recognize  every  lesion  as  tuber- 
cular in  its  origin,  nature,  and  course  in  which  the  bacillus  of 
tuberculosis  can  be  constantly  found,  and  from  which  successful 
cultivations  can  be  made,  and  with  which  the  disease  in  animals 
can  be  produced  by  inoculation. 

4.  Joints. — Tuberculosis  of  joints  is  so  closely  related  to  the 
same  disease  in  bone,  that  it  often  follows  the  latter,  and  when  it 
occurs  as  a  primary  lesion  it  not  seldom  extends  to  the  subjacent 
bone.  As  stated  above,  it  occurs  more  frequently  as  a  primary 
lesion  in  the  adult  than  in  children.  Primary  infection  is  only 
possible  through  a  wound  of  a  joint,  as  in  the  case  referred  to 
under  the  head  of  inoculation-tuberculosis.  Tubercular  infec- 
tion of  an  intact  joint  presupposes  the  entrance  of  the  bacillus 
of  tuberculosis  through  some  infection-atrium  into  the  systemic 
circulation,  or,  the  diffusion  of  bacilli  through  the  same  channel 
from  some  preexisting  tubercular  focus,  and  the  localization  of 


SURGICAL    RELATIONS    OF    MICRO-ORGANISMS.  21/ 

floating  bacilli  in  the  synovial  membrane  by  capillary  embolism, 
or  mural  implantation.  A  single  tubercular  nodule  on  the  sur- 
face of  the  synovial  membrane  may  lead  in  a  comparatively 
short  time  to  diffuse  tuberculosis  over  the  entire  surface  of  the 
membrane  by  local  diffusion  of  the  microbe,  in  which  the 
movements  of  the  joint  play  an  important  part.  When  the 
synovial  surface  has  become  the  seat  of  diffuse  tuberculosis,  the 
tissues  undergo  the  same  pathological  changes  as  during  the 
first  stage  of  tuberculosis  in  other  organs,  and  it  is  the  charac- 
teristic granulation  tissue  which  has  given  to  this  form  of 
arthritis  the  name  of  fungous  synovitis  and  synovitis  hyperplas- 
tica  granulosa.  During  the  early  stages  of  the  disease  the 
surgeon  meets  with  two  distinct  classes;  in  one  the  tubercular 
infection  produces  a  pulpous  condition  of  the  entire  synovial 
sac,  with  little  or  no  effusion  into  the  joint,  the  swelling  being 
due  entirely  to  the  presence  of  a  thick  layer  of  granulation 
tissue,  the  true  tumor  albiis  of  the  older  writers.  This  form 
of  tuberculosis  gives  rise  at  an  early  stage  to  extensive  de- 
formity of  the  joint,  flexion,  rotation,  and,  in  the  case  of  the 
knee-joint,  partial  dislocation  of  the  tibia  backward.  In  the 
other  variety,  the  fungous  granulations  are  less  marked,  but  a 
copious  effusion  into  the  knee-joint  takes  place,  which  simu- 
lates a  catarrhal  synovitis  until  time  and  the  effect  of  treatment 
enable  the  surgeon  to  make  a  correct  differential  diagnosis. 
In  this  form  K5nig  assures  us  that  he  has  never  observed  a  ten- 
dency to  flexion,  or  any  other  form  of  displacement  of  the  joint 
surfaces.  If  suppuration  takes  place,  which  is  not  very  often 
the  case,  it  begins  in  the  granulations  which  cover  the  synovial 
membrane,  and  the  pus  accumulates  in  the  cavity  of  the  joint 
until  perforation  of  the  capsule  takes  place.  During  the  suppu- 
rative process,  the  superficial  granulations  are  destroyed,  and 
the  tubercular  infection  penetrates  deeper,  and  as,  during  the 
destructive  process,  bloodvessels  are  destroyed  the  patient  is 
exposed  to  the  additional  risks  of  general  infection.  If  such  a 
joint  opens  spontaneously,  or  is  not  incised  under  the  strictest 
antiseptic  precautions,  the  additional  infection  from  without 
leads  to  the  most  serious  consequences,  as  under  these  circum- 
stances the  pus  microbes  are  brought  in  contact  with  a  surface 
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which  has  been  admirably  prepared  for  suppurative  and  septic 
processes  by  the  antecedent  pathological  processes. 

Tuberculosis  of  a  joint  may  terminate  in  a  spontaneous  cure 
in  cases  in  which  the  intensity  of  the  infection  is  slight,  or  the 
resistance  on  the  part  of  the  patient  is  so  great  that  the  fungous 
granulations  do  not  undergo  degenerative  changes,  but  are 
converted  into  connective  tissue.  A  partial  or  complete  syne- 
chia of  the  joint  is  often  one  of  the  unavoidable  results  in  such 
cases.  This  endeavor  on  the  part  of  the  organism  to  limit 
extension  of  the  disease  is  often  observed  in  cases  in  which  the 
joint  affection  occurs  in  connection  with  osteal  tuberculosis. 
As  soon  as  the  joint  is  perforated  a  wall  of  granulation  tissue  is 
thrown  out  around  the  seat  of  infection  and  under  favorable 
circumstances  a  partition  of  cicatricial  tissue  is  formed  which 
isolates  the  infected  from  the  intact  portion  of  the  joint.  In 
such  instances  we  have  an  illustration  how  the  tubercular 
process  is  retarded,  and  sometimes  permanently  arrested  by 
the  transformation  of  granulation  into  connective  tissue.  For 
such  a  favorable  termination  to  take  place  it  is  necessary  that 
the  tubercular  virus  should  become  attenuated  by  age,  or  want 
of  a  proper  nutrient  medium,  or  that  the  pathogenic  effect  of 
the  bacilli  should  be  neutralized  by  an  adequate  resistance  on 
the  part  of  the  tissue  before  degenerative  changes  have  occurred 
in  the  granulation  tissue.  An  exceedingly  practical  observation 
has  been  recently  made  by  a  number  of  surgeons  in  reference 
to  the  influence  of  operative  interference  in  tuberculous  joints 
in  the  dissemination  of  the  disease.  Konig  observed  in  his  own 
practice  sixteen  cases  of  miliary  tuberculosis  following  shortly 
after  resection  of  tuberculous  joints,  and  he  believes  that  the 
generalization  of  the  process  was  favored,  if  not  directly  pro- 
duced, by  the  operation.  It  is  not  difficult  to  conceive  the  modus 
operandi  of  such  an  occurrence.  The  resection  wound  opens 
numerous  veins  in  the  bone,  the  lumina  of  which  remain  patent 
ready  for  the  introduction  of  minute  fragments  of  granulation 
tissue  or  bacilli,  which,  on  entering  the  venous  circulation,  are 
the  direct  cause  of  metastatic  tuberculosis  in  distant  organs. 

Wartmann  {Deutsche  Zcitsc/irift  f.  CJiirurgie,  B.  xxiv.  Hefte  5, 
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6),  after  giving  a  careful  account  of  the  results  following  excision 
of  tuberculous  joints  in  the  hospital  practice  of  Feurer,  has 
collected  from  the  practice  of  different  operators  837  cases  of 
excisions  for  tuberculosis.  Of  this  number,  225  died.  Of  the 
fatal  cases,  in  26  death  followed  the  operation  closely,  and  re- 
sulted from  acute  tuberculosis,  probably  induced  by  the  operation. 
In  these  cases  we  must  take  it  for  granted  that  a  tubercular  focus 
during  the  operation  furnished  the  essential  fragments  of  granula- 
tion tissue,  or  free  bacilli  which  were  aspirated,  or  forced  into  the 
openings  of  wounded  vessels,  and  through  them  into  the  general 
circulation.  That  fungous  synovitis  is  a  genuine  tuberculosis 
has  been  abundantly  illustrated  by  clinical  experience,  micro- 
scopical examinations,  and  particularly  the  results  obtained  by 
implantation  experiments  in  animals.  I  will  only  refer  to  the 
work  of  Cavel  (Senn :  Four  Months  Among  the  Surgeons  of 
Europe,  1887,  Chicago,  p.  154)  in  this  connection,  who  has 
been  studying  in  a  systematic  manner  the  diagnostic  value  of 
implantation  of  tubercular  material  in  animals,  mainly  guinea- 
pigs.  Granulation  tissue  from  tubercular  joints  in  his  experi- 
ments on  guinea-pigs  invariably  produced  acute,  diffuse  tubercu- 
losis, and  death  in  from  five  to  six  weeks.  The  course  of  the 
disease  in  the  animal  is  typical;  at  the  point  of  inoculation  a 
hard  nodule  appears  first,  the  result  of  a  traumatic  inflammation 
of  the  tissues  around  the  graft.  Next  a  lymphatic  gland  becomes 
enlarged  in  the  immediate  vicinity  of  the  primary  seat  of  infec- 
tion, which  is  always  done  in  the  flank,  consequently  the  inguinal 
glands  enlarge  first.  Glandular  infection  increases. rapidly;  after 
the  whole  chain  of  lymphatic  glands  in  the  groin  are  involved, 
the  axillary  glands  become  affected.  At  the  post-mortem  ex- 
amination it  was  always  found  that  of  the  internal  organs  the 
spleen  becomes  affected  first,  then  the  liver  and  lungs,  but 
usually  the  disease  is  so  diffuse  that  scarcely  an  organ  remains 
exempt.  When  the  diagnosis  between  syphilis  and  tuberculosis 
cannot  be  made,  either  clinically  or  by  aid  of  the  microscope, 
.inoculation  experiments  always  give  positive  and  reliable  infor- 
mation. When  the  lesion  is  tubercular  the  animal  always 
becomes  tubercular  and  dies.    When  it  is  syphilitic,  the  inocula- 
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tion  is  harmless,  and  the  animal  remains  well.  So  far,  only  one 
animal  that  was  inoculated  with  tuberculous  material  has  lived 
for  five  months,  and  in  this  case  a  large  abscess  formed  at  the 
point  of  inoculation  a  few  weeks  after  the  operation.  Examina- 
tion of  the  contents  of  the  abscess  showed  abundant  bacilli  of 
tuberculosis;  a  gland  in  the  groin  remains  enlarged,  and  th.e 
disease,  if  not  arrested  by  the  suppurative  inflammation,  may 
have  become  latent. 

5.  Tendon-sheaths. — Tuberculosis  of  the  tendon-sheaths,  or, 
as  Hueter  terms  it,  tendo-vaginalis  granulosa,  has  only  recently 
been  recognized  and  described  as  an  independent  primary  lesion. 
Hueter,  in  his  most  admirable  text-book  on  surgery  {Grundriss 
der  Cliirurgie,  B.  i,  S.  127),  says  that  this  affection  is  seldom 
met  with  as  a  primary  lesion,  but  that  it  appears  usually  as  a 
complication  of  joint  tuberculosis.  Volkmann,  in  his  classical 
article  on  diseases  of  joints  ("  Die  Krankheiten  der  Bewegungs- 
organe,"  Pitlia  11.  Billroth,  B.  xi.  p.  866),  devotes  only  a  few 
sentences  to  this  part  of  his  subject.  The  first  scientific  treatise 
on  this  affection  came  from  the  clinic  at  Gottingen  by  Riedel. 
Another  important  paper  on  the  same  subject  was  published  by 
Beger  ("  Die  Tuberculose  der  Sehnenscheiden,"  Deutsche  Zeit- 
schrift  f.  Chmirgie,  B.  xxi.  p.  335),  who  reports  four  cases  that 
occurred  in  the  clinic  at  Leipzig. 

The  chronic  tendo-synovitis,  or  compound  ganglion  of  the 
older  text-books,  has  been  shown  to  be,  on  careful  clinical 
observation,  microscopical  examination,  and  bacteriological 
research,  cases  of  local  tuberculosis.  The  extension  of  tuber- 
cular processes  along  tendon-sheaths  from  a  tuberculous  joint 
after  perforation  has,  for  a  long  time,  been  known  to  occur,  but 
as  a  primary  lesion  it  has  only  been  recently  introduced  into 
surgical  nomenclature.  When  this  affection  occurs  primarily 
and  independently  of  tuberculosis  of  an  adjacent  joint,  infection 
with  the  bacillus  of  tuberculosis  takes  place  by  localization  of 
floating  microbes  in  some  small  vessel,  and  subsequently  the 
pathological  processes  in  the  tendon-sheaths  resemble  those  of 
tuberculous  joints.  In  some  cases  the  products  of  the  disease 
are  massive  granulations  which  occupy  the  inner  surface  of  the 
tendon-sheath,  in  others  the  fungosity  is  less,  but  a  copious  syno- 
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vial  exudation  is  thrown  out,  while  in  a  third  class  the  granu- 
lations form  hard  white  masses,  the  so-called  corpora  orysoidea. 
The  intrinsic  tendency  of  the  disease  consists  in  progressive 
extension  by  continuity  of  structure  along  the  tendon  primarily 
affected,  and  when  this  tendon  is  part  of  a  compound  tendon 
the  disease  gradually  creeps  from  tendon  to  tendon  until  all  of 
the  sheaths  are  involved.  As  this  affection  is  met  with  most 
frequently  in  the  tendon-sheaths  surrounding  the  carpus,  and 
as  these  sheaths  are  not  infrequently  in  direct  communication 
with  the  wrist-joint  by  means  of  small  synovial  sacs,  it  extends 
to  the  joint  by  continuity  of  surface. 

Konig  ("Die  Bedeutung  des  Faserstoffes  fiirdie  pathologisch- 
anatomische  und  die  klinische  Entwicklung  der  Gelenk  und 
Sehnenscheiden-Tuberculose,"  Ceiitralblatt  f.  d.  gesammte  Med., 
1886,  No.  25)  assigns  to  the  bacillus  of  tuberculosis  properties 
which  place  it  among  the  agents  which  produce  fibrinous  inflam- 
mation. The  rice  bodies  in  the  tendon-sheaths  the  seat  of  a 
chronic  inflammation  he  considers  as  the  product  of  a  fibrinous 
inflammation  caused  by  the  presence  of  the  bacillus  of  tubercu- 
losis. Nicaise,  Poulet,  and  Villard  ( Nature  tubercideuse  des 
hygronics  et  des  synovites  tendmeiises  a  grains  riziforvies,  1884) 
examined  four  cases  of  hygroma  containing  rice  bodies,  and 
found  in  all  of  them  the  bacillus  of  tuberculosis.  I  have  ob- 
served this  form,  of  inflammation  of  the  tendon-sheaths  in  the 
common  extensors  and  flexors  of  the  hand,  the  peroneus  longus, 
the  tendon  of  the  patella,  and  thetendo-Achillis.  One  of  these 
cases  was  remarkable  for  its  acuity.  The  patient  was  a  man 
si.xty  years  of  age,  laborer,  and  addicted  to  intemperance. 
About  the  beginning  of  the  year  I  examined  him  at  the  request 
of  another  physician,  and  found  an  oblong  swelling  on  the  dor- 
sum of  the  hand  corresponding  to  the  extensor  tendon  of  the 
index  finger.  The  swelling  was  not  painful,  and  but  little  tender 
on  pressure.  Fluctuation  was  well  marked;  on  deep  pressure 
movable  bodies  could  be  distinctly  felt  which  were  recognized  as 
corpora  oryzoidea.  An  operation  was  advised,  but  was  declined. 
A  few  weeks  ago  the  patient  was  admitted  into  the  Milwaukee 
Hospital,  being   completely  incapacitated    from    following    his 
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occupation.  At  this  time  the  dorsum  of  the  hand  corresponding 
to  the  index  and  middle  fingers,  and  the  radial  aspect  of  the  fore- 
arm as  far  as  the  middle,  presented  a  continuous  swelling  with 
Avell-marked  fluctuation.  The  swelling  had  become  painful, 
and  exceedingly  tender  on  pressure.  Under  strict  antiseptic 
precautions  the  swelling  was  incised  in  its  entire  length,  and  a 
large  quantity  of  synovia-like  fluid  and  softened  rice  bodies 
escaped.  The  sheath  of  the  extensor  communis  digitorum  and 
extensors  of  the  wrist  were  lined  with  a  thick  layer  of  fungous 
granulations,  and  near  the  annular  ligament  numerous  loose 
attached  rice  bodies  were  found.  The  tendon-sheaths  were 
carefully  dissected  out,  and  the  whole  wound,  after  thorough 
disinfection,  dusted  with  iodoform,  drained  and  sutured.  A 
copious  antiseptic  dressing  of  iodoform  gauze  and  sublimated 
moss  was  applied,  and  the  forearm  and  hand  fixed  upon  an 
anterior  splint.  Inoculations  of  the  fluid  from  the  sheath  upon 
potato  remained  sterile.  Cultivation  upon  solidified  serum, 
obtained  from  a  hydrocele,  showed,  after  a  few  weeks,  a  scanty 
culture  of  the  bacillus  of  tuberculosis.  Implantation  of  one  of 
the  rice  bodies  into  the  subcutaneous  connective  tissue  of  a 
guinea-pig  resulted  in  a  typical  tuberculosis,  starting  from  the 
point  of  inoculation,  spreading  to  adjacent  lymphatic  glands, 
and  finally  resulting  in  miliary  tuberculosis. 

6.  Peritoneum. — Primary  tuberculosis  of  the  peritoneum  has 
recently  been  described  as  a  local  tuberculosis  amenable  in  some 
cases,  at  least,  to  operative  treatment.  Localization  of  the 
bacillus  takes  place  in  accordance  with  the  form  of  tuberculosis, 
of  which  three  distinct  varieties  are  recognized  by  pathologists 
and  clinicians: 

a.  As  a  part  of  a  general  diffuse  tuberculosis ; 

b.  Extension  of  an  adjacent  tubercular  process  to  the  perito- 
neum; and 

c.  As  a  primary  tuberculosis. 

For  the  surgeon,  only  those  cases  have  interest  which  are 
classified  under  the  second  and  third  varieties.  The  prevalence 
of  the  affection  in  the  female  sex  among  the  cases  which  have 
been  reported,  points  to  the  Fallopian  tubes  as  the  primary  seat 
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of  infection  with  secondary  invasion  of  the  peritoneum  from 
this  source.  Although  the  genital  organs  in  the  male  are  more 
frequently  the  seat  of  tuberculosis  than  in  the  female,  so  far  only 
two  cases  of  peritoneal  tuberculosis  in  males  have  been  reported, 
one  by  Kiimmell  and  the  other  by  Lindfors.  Tuberculosis  of 
the  peritoneum  by  extension  from  a  tuberculous  focus  in  the 
genital  organs  can  only  mean  an  infection  by  contact,  the 
bacillus  of  tuberculosis  transferred  from  the  primary  seat  of 
infection,  and  localization  by  implantation  upon  the  peritoneal 
surface.  Implantation  experiments  in  animals  furnish  a  good 
illustration  of  the  manner  in  which  the  process  becomes  diffuse. 
At  the  point  of  implantation  a  granulation  mass  forms  around 
the  graft,  and  from  here  innumerable  tubercle  nodules  take 
their  starting-point,  forming  everywhere  granulation-tissue,  in 
which  the  bacillus  may  have  found  a  new  habitat.  The  move- 
ments of  the  abdominal  walls  and  the  peristaltic  action  of  the 
intestines  are  potent  factors  concerned  in  the  local  dissemination 
of  the  tubercular  infection.  In  primary  tuberculosis  of  the  peri- 
toneum the  infection  takes  place  in  the  same  manner  as  in  intact 
joints,  by  floating  bacilli  becoming  arrested  in  the  capillary 
vessels  of  the  membrane  where  the  primary  nodule  forms,  from 
which  again,  as  from  a  graft,  dissemination  takes  place.  These 
cases  are,  in  the  true  sense  of  the  word,  not  cases  of  primary 
tuberculosis,  as  the  peritoneal  affection  is  only  a  local  expres- 
sion of  an  antecedent  infection.  In  peritoneal  tuberculosis  we 
observe  the  same  tendency  to  limitation  of  the  infective  process 
as  in  joints,  by  the  formation  of  an  impenetrable  wall  of  con- 
nective tissue,  which  imparts  so  often  to  this  form  of  peritonitis 
its  circumscribed  character. 

Kiimmell  ("Ueber  Laparotomie  bei  Bauchfelltuberculose," 
Verhandl.  der  Deiitschen  Gesellschaft  f.  Chirurgie,  1887,  p.  323) 
looks  upon  this  form  of  peritoneal  tuberculosis  as  a  purely  local 
affection  amenable  to  surgical  treatment  in  the  same  sense  as  a 
tuberculosis  of  joints.  That  some  of  these  cases  can  be  perma- 
nently cured  by  local  treatment  is  well  shown  by  a  case  treated  by 
Sir  Spencer  Wells  twenty-six  years  ago  by  abdominal  section, 
the  patient  having  remained  up  to  this  time  in  perfect  health. 
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In  a  recent  paper  on  this  subject  Fehling  ("  Beitriige  zur  Lapa- 
rotomie  bei  Peritonealtuberculose,"  Correspondenzblattf.  Sckwei- 
zer  drzte,  1887)  reports  four  cases  of  his  own,  and  gives  an 
account  of  all  the  operations  which  have  been  done,  21  in  num- 
ber. Of  this  number,  15  recovered,  and  the  patients  are  known 
to  have  been  well  from  i  year  to  23  years,  and  in  a  number  of 
cases  their  condition  was  learned  4  to  5  years  after  the  opera- 
tion. 6  of  the  patients  died  ;  2  of  sepsis,  i  of  pyaemia  several 
months  after  the  operation,  and  3  of  the  continuance  of  the 
disease  for  which  the  operation  was  done.  In  5  of  the  cases 
ascites  attended  the  tuberculosis,  and  in  3  the  swelling  was  not 
due  to  effusion  but  to  adhesions  between  the  intestinal  loops, 
which  were  covered  with  miliary  nodules. 

Of  fifty-four  cases  of  laparotomy  {Medical  Nezus,  July  14,  1888) 
in  tubercular  patients,  collected  by  Trzebicky,  four  died  from 
the  immediate  consequences  of  the  operation,  while  in  a  fifth, 
death  occurred  after  the  operation  from  acute  tuberculosis, 
though  the  fluid  had  not  re-accumulated.  One  case  died  in 
four  months  of  general  tuberculosis  without  the  peritonitis  dis- 
appearing; cures  resulted  in  forty  cases,  though  here  and  there 
evidence  of  pulmonary  tuberculosis  was  reported.  The  majority 
of  cases  were  females,  which  may  find  its  explanation  in  the  fact 
that  most  were  operated  upon  under  an  error  in  the  diagnosis  of 
ovarian  cyst.  The  statistics  are  yet  too  meagre,  the  correctness 
of  diagnosis  not  entirely  above  doubt,  and  the  period  of  obser- 
vation after  operation  not  long  enough ;  but,  in  view  of  the  results, 
there  is  no  longer  any  justification  for  expectant  treatment. 
Even  though  in  some  cases  recovery  was  not  permanent,  the 
fluid  did  not  re-accumulate,  and  the  patients  were  relieved  of  their 
distress.  Spontaneous  recovery  from  tubercular  peritonitis  is 
exceptional,  and  operative  interference  is  indicated  the  more,  as 
it  would  seem  that,  in  many  cases,  tuberculosis  of  the  perito- 
neum is  a  primary  affection,  and  the  source  of  general  infection. 

As  all  other  therapeutical  measures  are  futile  in  such  cases, 
and  laparotomy  under  antiseptic  principles  may  be  considered 
free  from  danger,  the  operation  is  certainly  indicated.  It  con- 
sists in  a  free  incision,  thorough  evacuation  of  the  fluid,  and  free 
drainage. 
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The  most  recent  and  comprehensive  work  on  tuberculosis  of 
the  peritoneum,  which  has  just  appeared  from  the  pen  of  Vierordt 
("  Ueber  die  Tuberculose  der  serosen  Hiiute,"  Zeitsclirift  f.  klin. 
Medicin,  B.  xiii.  Heft  2),  should  be  consulted  by  those  who  wish 
to  secure  for  reference  an  exhaustive  treatise  on  this  subject. 

7.  Mouth. — We  have  now  every  reason  to  believe  that  many 
cases  of  ulceration  of  the  tongue  and  cavity  of  the  mouth  which 
have  been  heretofore  diagnosticated  and  treated  as  carcinoma, 
were  not  carcinoma,  but  tuberculosis.  The  recent  advances  made 
in  the  microscopical,  bacteriological,  and  experimental  methods 
of  examination  have  succeeded  in  separating  from  syphilitic 
affections  and  malignant  diseases  of  the  mouth  a  number  of  cases 
which  belong  to  the  long  list  of  affections  which  are  now  clas- 
sified under  the  head  of  surgical  tuberculosis.  The  cavity  of 
the  mouth  is  exposed  to  direct  infection  of  microorganisms 
which  might  be  contained  in  the  air  we  breathe,  the  food  we 
eat,  and  the  water  we  drink.  Remembering  the  frequency  with 
which  superficial  abrasions  and  ulcerations  occur  in  this  locality, 
it  is  not  strange  that  primary  tuberculosis  should  occasionally 
develop  here.  The  tubercle  bacillus  produces  the  same  tissue- 
changes  here  as  on  the  surface  of  the  skin,  the  primary  patho- 
logical change  consisting  of  granulation  tissue  which  undergoes 
molecular  retrograde  tissue  metamorphosis  followed  by  ulcera- 
tion. The  tubercular  ulcer  is  covered  by  the  products  of  inter- 
stitial necrosis,  and  is  surrounded  by  a  zone  of  infiltration, 
which,  however,  does  not  present  the  same  feeling  of  hardness 
as  carcinoma.  Schliferowitsch  ("  Ueber  Tuberculose  der  Mund- 
hohle,"  Deutsche  Zeitschrift  f.  Chirurgie,  B.  xxvi.  Hefte  5  u.  6) 
gives  an  exhaustive  res2ime  of  the  literature  on  this  subject  to 
date,  and  has  collected  all  the  recorded  cases  in  which  the  diag- 
nosis of  tubercular  disease  of  the  cavity  of  the  mouth  could  be 
made  with  some  degree  of  certainty.  The  cases  number  88, 
and  included  those  of  primary  and  secondary  tuberculosis. 
From  a  careful  study  of  this  affection  he  has  come  to  the  con- 
clusion that  it  occurs  seldom  in  the  very  young,  and  that  it 
attacks  most  frequently  persons  between  forty  and  fifty  years 
of  age.     The  appearance  of  the  tubercular  ulcer  is  character- 
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istic.  If  on  the  tongue,  it  is  found  on  the  borders  near  the  tip 
of  the  organ.  It  appears  as  an  oblong  ulcer,  with  raised,  ragged 
borders  of  firm  consistence,  showing  the  color  of  fresh  granula- 
tions. The  floor  appears  as  if  covered  by  a  pseudo-membrane ; 
if  this  covering  is  removed,  the  surface  left  easily  bleeds.  The 
surface  of  the  ulcer  is  uneven,  as  if  covered  with  papillae.  The 
discharge  of  pus  is  slight,  and,  in  many  cases,  miliary  abscesses 
may  be  found  around  the  ulcer.  Pain  is  not  as  severe  as  in 
carcinoma.  Lymphatic  glands  may  become  secondarily  infected, 
but  this  is  not  often  the  case.  In  the  primary  form  of  the  disease 
the  presence  of  tubercle  bacilli  is  the  safest  criterion  in  fixing 
the  diagnosis. 

8.  Genital  Organs. — Cornet  has  made  some  experiments  on 
tuberculosis  of  the  genital  organs  in  animals.  In  rubbing  a 
pure  culture  of  tubercle  bacilli  in  abrasions  of  the  penis,  he 
produced  a  tubercular  lesion  of  that  organ.  In  bitches  tuber- 
culosis of  the  vagina  and  uterus  could  be  produced  by  injection 
of  a  pure  culture  into  the  vagina.  The  local  lesions  were 
followed  by  general  tuberculosis. 

a.  Female.  Direct  tubercular  infection  of  the  genital  tract 
in  women  has  been  observed,  but  the  cases  so  far  reported  are 
{^\N.  Zweigbaum  {^Centralblatt  f.  Bacteriologie  tend  Parasiieii- 
kunde,  B.  xi.  p.  558)  describes  a  case  of  primary  tuberculosis  of 
the  portio  vaginalis  uteri,  which,  at  the  time  of  examination, 
appeared  in  the  shape  of  an  ulcer  the  size  of  a  walnut,  with 
thick,  indurated  margins,  and  cheesy  floor.  Numerous  tubercle 
bacilli  were  found  in  the  secretion  taken  from  the  surface  of 
the  ulcer.  Evidences  of  pulmonary  tuberculosis  were  apparent 
at  this  time.  After  a  few  weeks  the  ulcer  extended  toward 
the  left  vaginal  wall  and  left  labia  majora.  A  section  of  a  frag- 
ment of  tissue  removed  from  these  parts  on  staining  showed 
numerous  bacilli.  This  form  of  tuberculosis  is  not  frequent, 
as  the  author  could  find  only  two  cases  of  vulvo-tuberculosis 
in  literature,  although  genital  tuberculosis  is  quite  a  frequent 
affection.  In  the  absence  of  tubercular  lesions  of  the  vagina 
and  uterus,  it  is  doubtful,  if  infection  of  the  Fallopian  tubes  can 
take  place  by  the  entrance  of  the  bacillus  through  the  genital 
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tract,  and  the  relatively  frequent  occurrence  of  the  disease  in 
that  part  of  the  genital  organs  is  only  explainable  by  attributing 
it  to  auto-infection  in  the  same  way  as  we  have  explained  the 
occurrence,  for  instance,  of  primary  tuberculosis  of  joints  and 
peritoneum.  We  can  only  safely  assume  that  tubercular  infec- 
tion of  the  tube  often,  if  not  always,  takes  place  upon  the  basis 
of  preexisting  pathological  conditions,  taking  it  for  granted 
that  the  healthy  tubes  do  not  present  favorable  conditions  for 
the  localization  of  the  tubercle  bacilli.  A  catarrhal  condition 
of  the  lining  membrane  of  the  tubes,  as  in  other  organs,  un- 
doubtedly acts,  in  many  instances,  as  a  predisposing  cause  to 
localization  of  preexisting  microfJrganisms  in  the  circulation. 

b.  Male.  In  the  male  primary  tuberculosis  is  most  frequentl}' 
observed  in  the  epididymis,  for  the  reason  that  the  vessels  in 
this  structure  are  more  tortuous  and  smaller  than  in  the  remain- 
ing portion  of  the  testicle,  or  the  vas  deferens.  Saltzman  states 
{Ccntralbiatt  f'l'ir  klin.  Mcdicin,  1888,  No.  11)  that  these  ana- 
tomical conditions  are  important  factors  in  the  arrest  and  locali- 
zation of  floating  bacilli.  That  in  cases  of  tuberculosis  of  the 
testicle  we  are  only  dealing  with  an  external  manifestation  of 
an  antecedent  infection,  becomes  apparent  by  the  clinical  obser- 
vation that  not  infrequently  both  testicles  are  infected,  either 
simultaneously  or  some  time  apart,  showing  that  the  infection 
came  from  the  same  source.  In  other  cases  the  primary  locali- 
zation takes  place  in  the  vesiculae  seminales,  or  in  the  structure 
of  the  prostate  gland.  Tuberculosis  of  the  genital  organs  in  the 
male  furnishes  one  of  the  best  examples  of  the  typical  course  of 
local  tuberculosis.  The  disease  extends  by  continuity  of  struc- 
ture often  to  a  great  distance  from  its  starting-point.  Nothing 
is  more  familiar  than  the  clinical  course  of  a  case  of  tuberculosis 
of  the  testicle,  A  small,  hard  nodule  is  first  detected  in  the 
epididymis,  and  from  this  starting-point  the  whole  structure  of 
the  epididymis  is  infected,  when  the  infection  slowly,  but  surely, 
extends  along. the  vas  deferens  to  the  vesiculae  seminales,  the 
prostate  gland,  and  bladder,  and  from  this  viscus  along  the 
ureters  to  the  pelvis  of  the  kidney.  As  a  rule,  the  disease 
remains    limited   to    the    genito-urinary    organs,    but,   in    some 
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instances,  metastatic  infection  takes  place,  either  from  the 
genito-urinary  organs,  or  from  the  primary  source  of  infection. 
A  gentleman  is  now  under  my  treatment  who  illustrates  a 
number  of  interesting  points  descriptive  of  the  clinical  behavior 
of  genital  tuberculosis.  He  is  thirty-five  years  of  age,  married 
for  ten  years;  the  marriage  has  been  childless.  He  claims  that 
he  has  never  had  syphilis  or  gonorrhoea.  Tuberculosis  is  heredi- 
tary in  the  family.  Nine  years  ago  he  noticed  a  small,  hard 
swelling  in  the  epididymis  of  both  testicles.  Two  years  ago 
symptoms  of  cystitis  appeared  which  were  not  much  improved 
by  internal  medication,  and  irrigation  of  the  bladder.  Six 
months  ago  his  left  knee  became  svv'ollen  and  painful.  Two 
months  ago  he  commenced  to  suffer  from  severe  pain  in  the 
region  of  the  left  kidney.  Temperature  at  this  time  varied  from 
iOO°  to  103°  F.  A  swelling  soon  formed  in  the  left  lumbar 
region,  and  four  weeks  ago  I  made  an  incision  in  the  lumbar 
region  along  the  outer  border  of  the  erector  spina;  muscles  down 
to  the  kidney  and  evacuated  a  large  quantity  of  pus.  Through 
this  incision  the  kidney  could  be  distinctly  felt,  and  by  passing 
the  finger  around  it,  it  appeared  to  be  separated  from  the  struc- 
tures surrounding  it.  The  left  knee  presents  all  the  appearances 
of  advanced  tuberculosis.  Pulmonary  tuberculosis  is  not  present. 
The  disease  in  both  testicles  remains  latent,  the  testicles  proper 
are  intact,  the  epididymis  moderately  swollen  and  indurated, 
the  vas  deferens  on  each  side  somewhat  firmer  than  normal. 
The  disease  has  extended  from  the  epididymis  to  the  pelvis  of 
the  kidneys,  all  of  the  intervening  organs  being  involved  in  the 
tubercular  process.  The  only  apparent  manifestation  of  general 
tuberculosis  is  presented  by  the  left  knee.  An  interesting 
feature  in  this  case  is  the  formation  of  a  para-nephritic  abscess 
around  a  pyelo-nephritic  kidney,  which  must  be  referred  to  a 
secondary  infection  with  pus  microbes. 

Strumpell  ("  Beitnige  zur  Diagnostik  u.  Aetiologie  der  Tuber- 
kulose  des  miinnlichen  Urogenital-apparates,"  Munch,  tned. 
Wochenschrift,  B.  xxxiv.  No.  31,  1887),  after  a  careful  study  of 
four  cases  of  primary  tuberculosis  of  the  genito-urinary  organs 
in  men,  came  to  the  conclusion  that  infection  takes  place  through 
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the  urethra.  The  tubercle  baciUi,  finding  no  place  for  localiza- 
tion and  growth  in  the  urethra  and  bladder,  finally  reach  the 
prostate  gland,  or  the  epididymis,  the  whole  process  resembling 
inhalation-tuberculosis,  in  which  the  disease  manifests  itself  not 
in  the  mucous  membrane  of  the  bronchial  tubes,  but  in  the 
apices  of  the  lungs. 

c.  Mamma.  A  number  of  well-authenticated  cases  of  primary 
tuberculosis  of  the  mamma  have  recently  been  reported.  So 
far  as  the  infection  is  concerned,  the  breast  must  be  considered 
as  an  appendage  of  the  skin.  The  bacillus  of  tuberculosis,  from 
without,  may  efifect  entrance  into  the  gland  through  the  milk- 
ducts,  in  which  case  the  inflammatory  process  commences  in 
the  parenchyma  of  the  gland,  or  it  may  enter  through  a  fissure, 
in  which  case  the  process  is  primarily  interstitial.  Where  direct 
infection  from  without  can  be  excluded,  the  disease  is  the  result 
of  auto-infection,  and,  on  this  account,  the  prognosis  is  always 
moreunfavarable.  The  regional  dissemination  takes  place  along 
the  chain  of  the  axillary  lymphatic  glands.  Orthmann  ("  Ueber 
Tuberkulose  der  weiblichen  Brustdrlise,"  etc.,  Virchow's  ArcJiiv, 
B.  c.  Heft  3)  examined  the  enlarged  lymphatic  glands  in  a  case 
of  tuberculosis  of  the  mamma,  and  found  numerous  tubercle 
bacilli. 

Tubercular  Abscess. — The  specific  efifect  of  the  bacillus  of 
tuberculosis  on  the  tissue  is  to  produce  a  chronic  inflammation 
which  invariably  results  in  the  production  of  granulation  tissue. 
The  granulation  tissue  must  be  considered  in  the  light  of  a 
protective  wall  to  the  surrounding  healthy  tissue.  The  degen- 
erative changes  which  take  place  in  the  granulation  tissue  are 
caused  by  local  an?emia  and  the  chemical  action  of  the  ptomaines 
of  the  tubercle  bacilli,  and  consist  in  caseation  and  liquefaction 
of  the  cheesy  material  into  a  fluid  which  has  always  been 
regarded  as  pus  until  recent  investigations  have  shown  that  it 
is  simply  the  product  of  retrograde  tissue  metamorphosis.  I 
believe  that  it  can  now  be  considered  as  a  settled  fact  that  the 
bacillus  of  tuberculosis  produces  no  suppuration,  that  its  pres- 
ence only  indicates  a  specific  form  of  inflammation,  which 
terminates  invariably  in  the  formation  of  granulation  tissue,  and 
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that  when  suppuration  occurs  secondary  infection  with  pus 
microbes  has  taken  place.  A  tubercular  abscess,  without  the 
presence  of  pus  microbes,  does  not  contain  pus,  but  the  products 
of  degenerative  changes  in  the  fungous  granulations.  If  the 
bacillus  meets  with  sufficient  resistance  on  the  part  of  the  sur- 
rounding tissues,  it  finally  exhausts  the  nutritive  material  in  the 
granulations  and  dies,  or  remains  in  a  latent  condition,  the 
granulation  material  is  converted  into  cicatricial  tissue,  and 
the  local  lesion  is  cured.  These  are  the  cases  which  terminate 
most  frequently  in  spontaneous  cure.  If  liquefaction  of  the 
ipfected  tissues  takes  place  and  the  products  of  degeneration 
are  absorbed,  a  similar  favorable  termination  is  possible.  If 
the  same  product  is  evacuated  by  incision  under  antiseptic  pre- 
cautions, a  spontaneous  cure  is  accelerated.  If,  on  the  other 
hand,  a  secondary  infection  with  pus  microbes  takes  place,  the 
patient  incurs  the  danger  of  septic  infection  and  local  and 
general  dissemination  of  the  tubercular  process. 

That  the  bacilli  do  not  grow  in  a  tubercular  abscess  has 
been  definitely  settled  by  Schlegtendal  ("  Ueber  das  Vorkom- 
men  der  Tuberkel-bacillen  im  Eiter,"  Fortschtitte  der  Medizin^ 
Bd.  I,  p.  537).  He  examined  five  hundred  and  twenty  speci- 
mens of  pus  from  tubercular  abscesses  and  found  bacilli  present 
in  only  75  per  cent.  Garre  ("Aetiologie  der  kalten  Abscesse ; 
Driiseneiterung ;  Weichtheil-  und  Knochen-abscesse  und  der 
Tuberculosen  Gelenkeiterungen."  Deutsche  med.  Wochensc/mft, 
1 886,  No.  34)  has  also  made  an  extended  series  of  observations 
to  ascertain  the  presence  of  the  tubercle  bacillus  in  cold  ab- 
scesses. According  to  this  author,  many  tubercular  ulcerations 
and  abscesses  are  the  result  of  a  mixed  infection,  as  has  been 
claimed  by  Hoffa  for  some  cases  of  empyaema  in  cases  of  pul- 
monary or  pleural  tuberculosis.  In  cold  abscesses,  and  in  the  pus 
of  tubercular  cavities  in  bone,  no  pus  microbes  could  be  found, 
not  even  in  cases  that  pursued  a  rapid  course.  Cultivations  of 
such  pus  remained  sterile,  while  inoculations  produced  typical 
tuberculosis.  In  such  instances  the  pus  examined  under  the 
microscope  showed  none  of  the  morphological  elements  of  pus, 
but  was  seen  to  consist  of  an  emulsion  composed  of  detritus  of 
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broken-down  tissue  suspended  in  serum.  He  affirmed  that  it  is 
possible  that  in  many  cases  of  suppuration  following  in  the 
course  of  a  tubercular  process  pus  is  the  result  of  a  mixed  infec- 
tion, and  that  the  pus  microbes  had  disappeared  before  the  ex- 
amination was  made.  The  walls  of  the  tubercular  cavity  contain 
the  typical  structure  of  the  tubercular  lesion,  and  the  primary  and 
essential  cause  of  the  inflammation — the  bacillus  of  tuberculosis. 
The  infection  follows  the  migration  of  the  abscess  in  whatever 
direction  that  may  take  place.  If  an  additional  infection  from 
without  takes  place,  following  either  a  spontaneous  discharge  or 
after  incision,  the  superficial  granulations  are  destroyed  by  the 
suppurative  process  which  is  initiated,  exposing  the  patient  to 
the  additional  risks  of  septic  infection  and  a  more  rapid  local 
and  general  dissemination  of  the  tubercular  process. 

XVII.  Anthrax. 

Synonyms:  Contagious  Carbuncle;  Charbon ;  Milzbrand; 
Malignant  Pustule. 

History. — As  a  disease  among  animals  anthrax  has  been 
known  since  the  earliest  records  of  history.  The  contagious- 
ness of  this  disease  has  been  recognized  since  the  beginning  of 
the  eighteenth  century.  During  the  first  part  of  this  century  it 
was  described  as  a  blood  disease  (Maladie  du  sang.  Blutseuche 
der  Schafe).  Heusinger,  in  his  classical  work  {Die  Milzbrand- 
krankJieiten  der  Thiere  nnd  des  Menschen,  Erlangen,  1850),  de- 
clared anthrax  to  be  a  malarial  neurosis.  In  the  year  1855 
Pollender  ("  Mikroskop.  und  Mikrochem.  Untersuchungen  des 
Milzbrandblutes,  etc.,"  Casper  s  Viertelj ahrsschrift  f.  ger.  u.  off. 
Medizin,  Bd.  viii.  p.  103)  published  his  discoveries  which  inaugu- 
rated a  new  era  in  the  study  of  anthrax.  As  early  as  1849  he 
had  discovered  in  the  blood  of  cattle  suffering  from  anthrax  a 
mass  of  innumerable  fine  rod-like  bodies,  which  appeared  to  be 
of  a  vegetable  nature  and  resembled  vibriones.  Brauell  ("  Ver- 
suche  und  Untersuchungen  betreffend  den  Milzbrand  des  Men- 
schen und  der  Thiere,"  Virchow's  Archiv,  No.  xi.,  1857)  found 
the  same   organisms  in  the  blood  of  men,  horses,  and  sheep 
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which  had  died  of  anthrax.  He  also  found  the  same  bodies 
during  life  in  the  blood  of  the  diseased  animals. 

Delafond  {Recueil  de  ined.  vet.,  i860,  p.  726)  considered  this 
parasite  as  a  kind  of  leptothrix. 

In  1863  appeared  the  work  of  Davaine  {Coinpt.  rend,  de  V Acad, 
des  Sciences,  t.  Iviii.  p.  22)  wherein  he  pronounced  these  rod-like 
bodies  to  be  bacteria,  and  later  he  called  them  bacteridia.  He 
believed  them  to  be  the  cause  of  anthrax,  as  the  disease  could 
not  be  propagated  with  blood  which  did  not  contain  them. 

Through  the  labors  of  Naegeli  and  Bollinger  {Ziir  Pathologie 
des  Milzbrandes.  Miinchen,  1872)  and  others  the  microorgan- 
isms of  anthrax  finally  found  a  permanent  place  as  the  bacillus 
anthracis  among  the  schizomycetes. 

The  first  positive  accounts  of  the  disease  in  man  we  owe  to 
Fournier,  Montfils,  Thomassin,  and  Chabert,  who  published 
their  description  between  the  years  1769  and  1780.  Fournier 
first  distinguished  the  spontaneous  and  the  communicated  car- 
buncle of  man.  The  primary  existence  of  anthrax  in  man  was 
asserted  by  Bayle  in  1800  and  by  Davy  la  Chevrie  in  1807. 

Description  of  the  Bacillus  of  Anthrax.  —  Rods  5-10 
micromillimetres  long,  and  1-1.25  micromillimetres  broad,  and 
threads  made  up  of  rods  and  cocci.  The  rods,  as  a  rule,  are 
straight,  only  when  they  grow  to  a  considerable  length  and 
meet  with  resistance  they  become  curved.  The  rods  and 
threads  are  round,  and  with  their  ends  truncated  at  right  angles 
appear  as  though  they  had  been  cut  off  obliquely.  The  interior, 
as  long  as  fission  does  not  proceed,  is  perfectly  homogeneous 
and  absorbs  aniline  dyes  very  readily.  The  development  of 
spores  in  long  undivided  threads,  as  we  find  them  in  fluid  cul- 
ture media,  takes  place  at  regular  intervals,  where  we  find  them 
as  bright  oval  spots  which  become  more  and  more  apparent, 
marking  the  direction  of  the  rods.  Upon  solid  culture  media 
the  development  of  spores  is  preceded  by  transverse  segmenta- 
tion of  the  rods.  The  cell-membrane  of  each  section  finally 
becomes  the  membrane  of  the  spore,  each  pole  of  the  spore  pre- 
senting a  small  mass  of  protoplasm  which  can  be  stained. 


PLATE    IX. 


Two  cultures  of  anthrax  bacilli  prepared  from  the  same  material 
at  the  same  time. 
a.  With  a  pressure  of  4  cm.  of  mercury. 
/'.  With  atmospheric  pressure. 


I 


PLATE    X 


Development  of  anthrax  spores.  Culture  three  days  old;  cultivated 
at  40°  C.  (104°  F.)  on  meat-peptone-agar.  Gentian-iodine.  Zeiss  j\. 
O.  4.     Magnified  2500  diam. 

a.  Threads  free  from  spores. 

I).  Threads  with  beginning  development  of  spores. 

c\  Threads  with  perfect  development  of  spores. 
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Staining. — Cover-glass  preparations  of  fluid  specimens  can 
be  stained  with  a  watery  solution  of  any  of  the  aniline  dyes. 
They  can  be  rapidly  stained  with  a  drop  of  fuchsin  or  gentian- 
violet,  but  more  satisfactorily  by  floating  the  cover-glass  for 
twenty-four  hours.  The  preparations  are  dried  and  mounted 
in  Canada  balsam.  The  spores  are  not  stained  by  the  ordinary 
methods.  Tissue  sections  are  best  stained  by  Gram's  method, 
and  after-stained  with  eosin,  picrocarminate  of  ammonium.  By 
double  staining  the  rods  are  seen  to  consist  of  a  hyaline  sheath 
with  protoplasmic  contents. 

Cultivation. — a.  Gelatine.  If  a  nutrient  medium  of  5  to  8  per 
cent,  of  gelatine  is  inoculated,  a  whitish  line  develops  in  the  track 
of  the  needle  puncture,  and  from  it  fine  filaments  spread  out  on 
the^sides.  In  a  more  solid  nutrient  gelatine  the  growth  appears 
only  as  a  thick,  white  thread.  The  culture  liquefies  the  gelatine, 
and  the  growth  subsides  as  a  white  flocculent  mass. 

b.  Agar-agar.  Cultures  upon  a  sloping  surface  of  nutrient 
agar-agar  form  a  viscous  snow-white  plaque.  Without  access 
of  air  the  culture  does  not  grow,  the  bacilli  being  aerobic. 

c.  Potato.  Inoculation  of  sterilized  potato  yields  a  very 
characteristic  growth.  The  deep  chamber,  containing  the 
potato,  is  placed  in  the  incubator,  and  in  about  thirty-six  or 
forty-eight  hours  a  creamy,  very  faintly  yellowish  layer  forms 
over  the  inoculated  surface,  with  usually  a  peculiar  translucent 
edge.  On  removing  the  cover  of  the  damp  chamber  a  strong, 
penetrating  odor  of  sour  milk  is  emitted. 

Inoculation  Experiments. — In  order  to  cause  death  of  animals 
by  inoculation  of  the  bacillus  of  anthrax,  the  pure  culture,  or 
anthracic  blood,  must  be  injected  into  the  subcutaneous  tissue, 
into  the  circulation,  or  the  virus  may  be  transmitted  by  inhala- 
tion or  by  feeding.  Goats,  hedgehogs,  sparrows,  cows,  horses, 
guinea-pigs,  and  sheep,  can  be  readily  infected.  Rats  are  less 
susceptible.  Pigs,  dogs,  cats,  white  rats,  and  Algerian  sheep 
are  immune.  Frogs  and  fish  have  been  rendered  susceptible 
by  raising  the  temperature  of  the  water  in  which  they  lived. 

Attenuation  of  Virus. — By  cultivating  the  bacillus  in  neu- 
tralized   bouillon     at   42^-43°   C.  (i07.6°-i09.4°    F.)  for  about 
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twenty  days  the  infecting  power  is  weakened  and  animals 
inoculated  with  it  are  protected  against  the  disease.  A  still 
greater  immunity  is  obtained  by  inoculating  a  second  time 
with  material  which  has  been  less  weakened.  The  animals  are 
then  protected  against  the  most  virulent  form  of  anthrax,  but 
only  for  a  time.  A  temperature  of  55°  C.  (131°  F.),  or  treat- 
ment with  5  to  I  per  cent,  solution  of  carbolic  acid  deprives  the 
bacilli  of  their  virulence.  The  virulence  of  the  bacillus  is  also 
altered  by  passing  it  through  different  species  of  animals. 

Woolbridge  secured  immunity  against  anthrax  in  animals  by 
cultivating  the  bacillus  in  an  alkaline  solutiou  at  a  temperature 
of  37°  C.  (98.6°  F.)  for  two  days.  At  this  time  the  fluid  was 
filtered  and  a  small  quantity  of  the  filtrate  injected  into  the  sub- 
cutaneous tissue  of  rabbits,  which  remained  well,  and  subsequerjtly 
resisted  injection  of  most  virulent  anthracic  blood. 

Intensification  of  Virus. — While  it  is  known  that  some 
chemical  substances  exert  an  attenuating  influence  on  the  viru- 
lence of  the  anthrax  bacillus,  it  has  also  been  found  that  an 
attenuated  virus  will  again  become  more  virulent  by  adding 
certain  substances.  It  must,  therefore,  be  taken  for  granted 
that  the  chemical  composition  in  which  the  bacillus  is  sus- 
pended influences  in  one  way  or  the  other  its  virulence.  It 
has  been  found,  for  instance,  that  the  addition  of  a  minute 
quantity  of  lactic  acid  to  a  fluid  containing  the  bacillus  in  an 
attenuated  form  greatly'  intensifies  its  virulence  within  a  very 
short  time.  Thus,  Arloing.  Cornevin,  and  Thomas  found  that 
the  pathogenic  power  of  a  fluid  containing  these  bacilli,  to 
which  5^  part  of  lactic  acid  has  been  added,  and  the  mixture 
allowed  to  stand  for  twenty-four  hours,  was  increased  twofold  ; 
if  then  a  little  water,  containing  a  very  easily  fermentescible 
sugar  is  added  to  the  mixture,  and  another  twenty-four  hours 
allowed  to  elapse,  the  virulence  attains  its  maximum,  and  frogs 
inoculated  with  this  virus  die  in  from  twelve  to  fifteen  hours 
whereas,  when  inoculated  with  ordinary  virus  they  live  from 
forty  to  fifty  hours.  Kitt  has  repeated  and  confirmed  these 
experiments. 
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Anthrax  Infection  in  Man,  and  Clinical  Varieties. — The 
favorite  location  for  the  development  and  growth  of  the  bacillus 
of  anthrax  in  man  and  beast  is  in  the  connective  tissue  ;  it  is, 
therefore,  immaterial  in  what  manner  the  micro<Jrganism  reaches 
this  tissue  as  localization  here  marks  the  beginning  of  the 
disease.  Buchner  ("  Ueber  Aufnahme  von  Infectionserregern 
durch  die  intacte  Lungenberflache,"  Ve^'h.  dcs  Congress  f.  hinere 
Medicin,  1888)  has  studied  experimentally  the  entrance  of  the 
bacillus  of  anthrax  through  the  intact  surface  of  the  lung.  The 
bacillus  and  spores  were  administered  by  inhalation  in  the  shape 
of  dry  powder  and  suspended  in  steam.  On  examining  the 
bronchial  mucous  membrane  at  different  stages  under  the 
microscope  it  was  seen  that  the  spores  were  transformed  in  a 
very  short  time  into  bacilli,  and  that  the  latter,  by  their  growth, 
pushed  themselves  between  the  cells  and  into  the  capillary 
vessels.  It  was  observed  that  the  greater  the  pulmonary  irri- 
tation was,  the  more  the  passage  of  the  microbes  was  retarded. 
The  entrance  of  the  bacilli  from  the  surface  of  the  mucous 
membrane  into  the  capillary  vessels  was  seen  to  depend  on  an 
active  process.  Only  blood  bacilli,  to  which  belong  the  bacillus 
of  anthrax  and  the  spirilli  of  recurrent  fever,  possess  this  property. 
The  tubercle  bacillus  and  the  bacillus  of  glanders  are  no  blood 
bacilli,  but  even  in  infective  processes  with  these  microbes  the 
disease  can  be  produced  by  inhalation  without  primary  locali- 
zation in  the  lungs.  Entrance  of  these  microbes  into  the  blood 
without  alteration  of  the  vessel  wall  has  not  been  proved. 
Anthrax  on  the  external  surface  of  the  body  is  the  result  of 
direct  inoculation.  The  clinical  forms  vary  according  to  the 
location  of  the  disease,  its  extent,  and  the  intensity  of  the 
infection.  Most  all  authors  follow  Bollinger's  classification, 
according  to  which  all  cases  are  brought  under  one  of  the  fol- 
lowing varieties:  i.  Anthrax  acutissimus,  or  apoplectiformis. 
2.  Acutus ;  and  3.  Subacutus.  The  primary  location  of  the 
disease  is  in  accordance  with  the  manner  in  which  infection  has 
taken  place^  W.  Koch  ("  Milzbrand  u.  Rauschbrand,"  DetUsch. 
Chmirgie,  Lieferung  9)  states  that  in  animals  and  man  the 
bacillus  can  enter  the  organism  through  one  of  the  following 
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three  routes  :  {a)  Through  the  skin.  {b)  Gastro-intestinal 
canal,  [c)  Respiratory  passages.  The  microbe  first  multiplies 
at  the  primary  point  of  invasion,  and  from  here  by  entering 
the  bloodvessels  it  is  conveyed  to  distant  parts  and  organs. 
The  pathologico-anatomical  conditions  vary  according  to  the 
primary  seat  of  invasion  and  the  structure  of  the  organ  the 
seat  of  the  disease.  The  first  tissue-changes  are  observed  at 
the  primary  seat  of  localization.  These  local  conditions,  car- 
buncle and  anthrax-oedema,  give  rise  to  symptoms  propor- 
tionate to  the  importance  of  the  organ  involved.  An  anthrax 
oedema  of  the  hand  or  arm  is  a  less  serious  condition  than 
when  the  same  affection  involves  the  face  or  neck.  The  local 
oedema  at  the  point  of  infection  is  caused  by  vascular  disturb- 
ances due  to  the  presence  of  the  bacilli  within  the  bloodvessels 
and  the  interstitial  inflammatory  exudation  caused  by  their 
presence.  The  local  affection  always  becomes  dangerous  when 
the  bacillus  enters  the  bloodvessels  and  gives  rise  to  general 
dissemination.  When  the  microorganism  enters  the  body 
through  the  gastro-intestinal  canal  with  the  food  or  drink,  it 
gives  rise  to  a  primary  anthrax  of  the  intestinal  canal,  which 
again  may  become  general  by  metastatic  dissemination  through 
the  systemic  circulation. 

Vierhoff  {Ueber  Anthrax  intestinalis  beim  Menschen,  Disser- 
tation, Dorpat,  1885)  has  collected  41  cases  of  anthrax  intes- 
tinalis, the  total  number  which  were  found  reported  up  to  1885. 
The  author  observed  himself  two  cases  of  secondary  intestinal 
anthrax  in  the  hospital  at  Liga. 

Cases  of  secondary  intestinal  anthrax — that  is,  localization  of 
the  bacillus  of  anthrax  in  the  mucous  membrane  of  the  intes- 
tines after  external  infection — were  known  to  the  older  authors, 
while  observations  of  primary  localization  in  the  digestive  tract 
date  only  from  the  middle  of  the  last  century. 

Of  63  cases  of  anthrax  in  man,  collected  by  Slessarewskji 
(Amer.  Journ.  Med.  Sciences,  1887),  the  disease  showed  itself 
6  times  on  the  face,  21  on  the  neck,  and  36  in  other  places. 
Various  theories  have  been  advanced  in  explanation  of  the 
immediate  cause  of  death  of  animals  and  persons  infected  with 
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Spleen  of  rabbit-anthrax. 
a.  Pulp. 
d.  Follicle. 
i\  Vein. 
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anthrax.  In  the  most  virulent  form,  the  anthrax  acutissimus, 
Bollinger  believes  that  the  rapid  growth  of  the  bacillus  in  the 
blood  brings  about  a  sudden  diminution  of  oxygen  and  a  sur- 
plus of  carbonic  acid,  and  that  death  takes  place  by  a  slow 
process  of  asphyxia.  Against  this  theory  it  can  be  maintained 
that  in  the  blood  of  animals  which  have  died  of  the  acutest  form 
of  the  disease  very  few  bacilli  can  be  found;  and  further,  that 
in  the  experiments  made  by  Nencki  on  the  blood  of  rabbits 
which  had  died  of  this  form  of  anthrax  it  was  found  as  capable 
of  oxygenation  as  the  blood  of  healthy  animals.  The  theory 
that  death  results  from  purely  mechanical  causes  due  to  the 
presence  of  bacilli  in  great  abundance  in  the  bloodvessels  is 
likewise  not  tenable,  because  no  such  fatal  degree  of  obstruc- 
tion in  the  capillary  circulation  has  been  found  at  the  post- 
mortem examinations. 

As  a  third  hypothesis,  Bollinger  advanced  that  the  bacillus 
may  generate  a  chemical  poison  which  may  cause  death  by 
intoxication. 

In  reference  to  the  last-mentioned  cause,  Hoffa  {Die  Natur 
des  Milzb'randgiftes,  Wiesbaden,  1886)  calls  attention  to  the 
following  three  possibilities  : 

'I.  The  bacilli  of  anthrax  are  in  themselves  poisonous,  and 
with  the  increase  in  their  number  the  quantity  of  the  poison  is 
increased  in  the  same  ratio.  Against  this  supposition  the  results 
of  the  experiments  made  by  Hoffa,  himself,  furnish  the  most 
conclusive  proof.  Of  a  pure  culture  of  anthrax  bacilli  he  injected 
a  large  quantity  directly  into  the  jugular  vein  of  rabbits.  The 
animals  thus  infected  showed  no  symptoms  of  acute  intoxication, 
but  died  in  the  same  manner  as  animals  infected  in  the  usual 
manner. 

2.  The  bacilli  of  anthrax  produce  a  poison  capable  of  pro- 
ducing fermentation  in  the  blood,  and  which  is  soluble  in  the 
blood.  The  fact  that  filtered  blood  of  animals  which  had  died 
of  anthrax  did  not  produce  toxic  symptoms  when  injected  into 
healthy  animals  speaks  against  this  argument. 

3.  The  bacillus   of  anthrax  separates  toxic  substances  from 
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complex  combinations  in  the  organism.  This  last  explanation 
appears,  from  analogy  of  the  views  that  are  now  entertained  of 
bacteria  and  ptomaines,  to  be  the  most  plausible,  and  he  went 
at  the  task  to  produce  such  substances  outside  of  the  animal 
body  upon  artificial  culture  media.  For  this  purpose  he 
cultivated  the  bacillus  with  the  greatest  precautions  upon 
sterilized  meat  kept  for  several  weeks  in  an  incubator  at  })'j°  C. 
(98.6°  F.).  The  chemical  product  he  attenuated  according  to 
the  methods  advised  by  Stass-Otto,  Brieger,  and  after  the  more 
recent  method  of  Fischer.  By  the  methods  of  Stass-Otto  and 
Fischer  he  succeeded  in  finding  a  substance  which  possessed  an 
alkaline  reaction,  and  which  produced  toxic  effects  in  animals. 
A  strictly  pure  article  and  an  accurate  chemical  description  of 
it  could  not  be  obtained  on  account  of  the  smallness  of  the. 
quantity  which  could  be  produced.  By  Brieger's  method,  culti- 
vations upon  sterilized  yolk  of  egg  diluted  with  sterilized  water, 
it  was  found  impossible  to  obtain  a  toxic  substance. 

The  substance  produced  by  Stass-Otto's  method  was  used  in 
experimenting  on  frogs,  mice,  guinea-pigs,  and  rabbits,  and  that 
obtained  by  Brieger's  method  on  guinea-pigs  and  rabbits,  and 
both  of  them  produced  symptoms  of  intoxication.  After  a  short 
period  of  intoxication  with  increased  action  of  the  heart  and 
accelerated  respiration  the  animals  became  somnolent,  respira- 
tions deep,  slow,  and  irregular,  assisted  by  the  action  of  all 
accessory  muscles  of  respiration  ;  pupils  dilated ;  temperature 
below  normal ;  diarrhcea ;  feces  bloody  ;  speedy  death.  At  the 
necropsy  the  heart  was  found  contracted,  the  blood  was  of  a 
dark  color,  and  ecchymoses  of  the  pericardium  and  peritoneum 
existed ; — there  were  no  microorganisms  in  the  blood  ;  no  such 
toxic  substance  could  be  produced  from  sterilized  meat  alone. 
These  experiments  leave  but  little  doubt  that  the  fatal  termina- 
tion in  cases  of  anthrax  is  due  to  the  presence  of  ptomaines 
which  are  formed  in  the  body  in  consequence  of  the  action  of 
the  bacilli  upon  certain  complex  combinations  in  the  organism. 
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XVIII.  Glanders  [Malleus  hiimidus). 

Although  glanders  in  man  is  a  rare  affection,  it  presents  from 
a  bacteriological  study  so  many  points  of  interest  that  it  merits 
more  than  a  passing  notice.  It  is  one  of  the  infectious  diseases 
of  which  the  microbic  cause  is  now  thoroughly  understood. 

History. — That  glanders  in  man  occurred  as  an  infection 
from  animals  has  been  known  for  a  long  time.  Its  contagious- 
ness among  horses  was  asserted  by  Solleysel  in  the  seventeenth 
century.  Rindfleisch  believed  that  he  saw  vibriones  in  the 
granular  contents  of  glanderous  abscesses.  Klebs  detected  in 
cultures  of  pus  taken  from  animals  suffering  from  this  disease 
small  rods  and  granules,  but  further  cultivations  and  inocu- 
lations in  rabbits  failed.  The  presence  of  minute  organisms 
in  cases  of  glanders  was  pointed  out  by  MMw  Christatt  and 
Kiener,  in  1868,  and  their  observations  were  corroborated  by 
MM.  Bouchard,  Capitan,  and  Charrin,  who  have  found  the 
organisms  not  only  in  parts  exposed  to  the  air,  such  as  nasal 
ulcerations  and  pulmonary  abscesses,  but  also  in  parts  which 
are  not  so  exposed,  such  as  the  spleen,  liver,  and  lymphatic 
glands. 

Chaveau  {Comptes  rendus,  t.  Ixvii.,  No.  14)  demonstrated  by 
his  experiments  that  the  virus  of  glanders  was  fixed  to  small 
solid  particles,  as  he  found  the  sediment  which  formed  after 
diluting  pus  with  water  active.  This  discovery  marked  an 
advance  in  the  knowledge  of  the  physical  nature  of  the  virus. 
Lofflerand  Schiitz  are  the  discoverers  of  the  bacillus  of  glanders 
in  horses.  In  1882  they  made  a  preliminary  report  of  their 
researches  [Deutsche  med.  Wochenschrift,  1882,  No.  52).  In 
1886  Loffler  published  his  elaborate  monograph  on  this  subject 
("Die  Aetiologie  der  '^o\.T\i\-d.V{V\\^\\."  Arbeiten  aus  deni  Kaiser 
lichen  Gesundlieitsamte  zii  Berlin,  B.  i,  pp.  141-199).  Soon  after 
Loffler's  first  paper  appeared,  Bouchard,  Capitan,  and  Charrin 
published  almost  simultaneously  the  results  of  their  researches 
and  observations;  but  it  appears  from  Loffler's  second  paper 
that  none  of  them   had   been   able  to  produce  a  pure  culture. 
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Kitt  and  Weichselbaum  were  the  first  who,  by  their  own  labor, 
were  able  to  corroborate  the  correctness  of  Loffler's  discovery ; 
the  former  by  his  observations  and  experiments  on  animals,  the 
latter  by  a  case  of  glanders  in  the  human  subject  that  came 
under  his  observation. 

Description  of  Bacillus  Mallei. — According  to  Loffler, 
the  bacillus  of  glanders  appears  as  a  small  rod  which  is  some- 
what shorter  and  thicker  than  the  tubercle  bacillus;  its  length 
varies  but  little,  and  corresponds  to  about  two-thirds  of  the 
diameter  of  a  red  blood-corpusde  ;  the  thickness  varies  between 
one-fifth  and  one-eighth  of  its  length.  These  bacilli  are  either 
straight  or  somewhat  curved  and  rounded  at  their  ends.  Usually 
they  are  found  in  pairs  in  a  parallel  direction  held  together  by 
a  delicate  unstained  substance.  Examined  in  a  drop  of  fluid 
they  showed  active  molecular  movements.  Spontaneous  move- 
ments could  not  be  observed  by  Loffler.  The  colorless  and 
sometimes  even  somewhat  dilated  portions  of  the  stained  bacillus 
are  not  spores,  but,  as  Loffler  affirms,  are  indications  of  com- 
mencing death  of  the  microbe.  Loffler  found  that  dry  bacilli 
occasionally  could  be  made  to  grow  after  three  months,  but  in 
most  instances,  after  a  few  weeks,  they  could  no  longer  be 
cultivated,  which  fact  speaks  against  the  existence  of  spores. 
Lundgren  saw  the  bacilli  in  an  agar-agar  culture  multiply  by 
segmentation. 

Staining. — The  manner  of  staining  of  the  bacilli  of  glanders 
is  characteristic,  as  when  they  are  treated  by  basic  and  acid 
aniline  dyes  no  effect  is  produced. 

Method  of  Sch'utz.  The  sections  are  placed  for  twenty-four 
hours  in  the  following  mixture:  Potash  solution  (i  in  10,000), 
concentrated  alcohol,  methylene-blue  solution,  equal  parts. 
Wash  the  sections  in  a  watch-glass  with  water  acidulated  with 
four  drops  of  acetic  acid.  Transfer  for  five  minutes  to  fifty  per 
cent,  alcohol,  clarify  in  clove-oil,  and  mount  in  Canada  balsam. 

Loffler  s  method.  Sections  are  immersed  for  a  few  minutes  in 
a  solution  of  potash  i  to  10,000,  then  for  a  few  minutes  in  an 
alkaline  solution  of  methyl-blue,  after  which  they  are  decolorized 
with  a  solution  of  tropseolin  in  acetic  acid,  or,  what  is  still  better. 
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in  a  fluid  composed  of  ten  cubic  centimetres  of  distilled  water, 
two  drops  of  sulphuric  acid,  and  one  drop  of  a  five  per  cent, 
solution  of  oxalic  acid. 

Cultivation. — When  cultivated  on  solid  sterilized  blood 
serum  at  a  temperature  of  38°  C.  (100.4°  F-)'  ^^^^  growth  appears 
in  the  form  of  minute  transparent  drops,  consisting  entirely  of 
the  characteristic  bacilli. 

Potato  cultures,  according  to  Loffler,  form  in  three  days  a 
uniform  amber-yellow  layer  which,  about  the  sixth  to  eighth 
day,  assumes  a  reddish  hue,  resembling  the  color  of  oxide  of 
copper,  which  is  not  easily  mistaken  for  any  other  culture  upon 
the  same  soil.  Upon  this  soil  the  bacilli  were  cultivated  through 
twelve  generations,  and  the  cultures  retained  their  activity  for  a 
year;  whether  the  bacillus  was  capable  of  cultivation  after  this 
time  is  not  mentioned  The  temperature  at  which  cultures  could 
be  made  to  grow  varied  from  30°  to  40°  C.  (86°  to  104°  F.l. 

Kranzfeld  succeeded  best  with  a  nutrient  medium  composed 
of  meat-peptone,  glycerine,  agar-agar.  The  bacillus  is  destroyed 
by  exposure  for  ten  minutes  to  a  temperature  of  55°  C.  (131°  F.). 
A  three  per  cent,  solution  of  carbolic  acid,  a  one  per  cent,  solu- 
tion of  permanganate  of  potash,  or  a  i  :  5000  solution  of  corro- 
sive sublimate  destroys  the  bacilli  with  certainty.  Lundgren 
succeeded  in  obtaining  an  active  culture  in  bouillon. 

Inoculation  Experiments. — Kitt  ("  Der  Rauschbrand,  Zu- 
sammenfassende  Skizze  iiber  den  gegenwiirtigen  Stand  der  Lite- 
ratur  und  Pathologic,"  Centralblatt  far  Bacteriologie  imd  Parasi- 
tenhinde,  Bd.  i.  p.  722,  1887)  mentions  the  following  animals 
susceptible  of  inoculation  with  the  virus  of  glanders  :  cattle, 
sheep,  goats,  guinea-pigs.  The  horse,  ass,  and  white  rat  are 
only  susceptible  to  local  infection,  the  animals  recovering  com- 
pletely and  permanently  after  a  few  days.  Pigs,  dogs,  cats, 
rabbits,  the  common  rat,  ducks,  and  chickens  possess  great  im- 
munity; the  inoculations  at  best  produce  only  a  slight  local 
reaction.  Loffler  made  his  first  experiments  on  guinea-pigs 
and  the  field  mouse.  In  the  guinea  pigs  he  observed,  three  to 
five  days  after  subcutaneous  injection  of  a  pure  culture,  an  ulcer 
at   the   point  of  inoculation,  and   at   the   end  of  the  first  week 
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swelling  of  the  nearest  lymphatic  glands  in  a  state  of  purulent 
softening.  At  this  stage  of  the  disease  the  process  often  came 
to  a  standstill  and  the  animals  recovered.  In  many  animals  the 
disease  progressed  quite  rapidly  to  a  fatal  termination.  Ab- 
scesses were  frequently  found  in  the  testicle  and  the  epididymis 
in  the  male,  and  in  the  breast  and  external  genital  organs  of  the 
female.  The  face,  nasal  cavity,  and  ankle-joint  were  also  fre- 
quent locations  for  ulcerative  processes.  If  the  disease  proved 
fatal,  death  usually  occurred  three  or  four  weeks  after  the  inocu- 
lation. At  the  post-mortem,  aside  of  the  affections  which  have 
been  enumerated,  nodules  were  found  in  the  spleen,  lungs,  and 
often  also  in  the  liver.  Field  mice  proved  a  great  deal  more 
susceptible  to  the  virus  of  glanders  than  guinea-pigs,  as  they 
usually  died  three  or  four  days  after  inoculation.  The  post- 
mortem in  these  animals  showed  at  the  point  of  inoculation  an 
infiltration  from  which  swollen  lymphatic  vessels  led  to  the 
nearest  lymphatic  glands.  In  the  spleen  and  liver,  which  were 
always  greatly  enlarged,  numerous  small  nodules  were  found, 
while  the  remaining  internal  organs  presented  a  normal  appear- 
ance. Glanders  in  guinea-pigs  and  field  mice  presents  a  series 
of  pathological  changes  which  cannot  be  mistaken  for  any  other 
affection.  The  bacilli  of  glanders  in  the  different  organs  can  be 
detected  most  readily  in  recent  specimens.  In  the  blood  bacilli 
were  found  only  in  very  acute  cases,  a  circumstance  which  ex- 
plains why  so  many  inoculations  with  the  blood  of  glanderous 
horses  proved  unsuccessful. 

Lundgren  ("Forsijk  till  remodling  af  rots-mikroben,"  Hygiea, 
Bd.  49,  Heft  2,  S.  91)  took  a  nodule  from  the  lungs  of  a  horse 
which  had  died  of  glanders  and  implanted  fragments  of  it  under 
the  skin  of  rabbits.  The  animals  died  about  the  nineteenth  day 
after  the  inoculation,  and  the  necropsy  revealed  induration  and 
small  abscesses  at  the  point  of  infection,  and  small  yellow 
nodules  in  the  spleen,  liver,  lungs,  testicles,  and  mucous  mem- 
brane of  the  nose.  These  tissues  stained  with  methyl-blue 
showed  the  bacilli  of  glanders.  Implantations  of  spleen  tissue 
into  other  rabbits  fixed  the  period  of  incubation  at  from  eleven 
to  twelve  days. 
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Kranzfeld  ("  Zur  Kenntniss  des  Rotz-bacillus,"  Centralblatt 
f'iir  Bactet'iologie  iind  Parasitenkunde,  Bd.  xi.,  No.  10)  has  recently 
published  the  results  which  he  obtained  by  inoculations  with 
the  virus  of  glanders  in  an  animal  which  had  not  hitherto  been 
subjected  to  experimentation  of  this  kind.  He  procured  a  pure 
culture  from  a  nodule  of  a  man  who  had  died  of  glanders  after  a 
brief  illness.  Inoculations  were  made  in  a  small  rodent  which 
is  very  numerous  in  the  southern'  part  of  Russia,  the  spermo- 
philus  guttatus.  The  course  of  the  disease  in  this  animal  was 
almost  the  same  as  in  the  field  mice  which  were  used  by  Loffler. 
Of  twenty-eight  animals  infected  with  different  cultures,  sixteen 
died  on  the  fourth  da}^  nine  on  the  fifth,  two  on  the  seventh,  and 
one  on  the  tenth.  The  post-mortem  appearances  were  always 
characteristic :  a  greenish-gray  infiltration  at  the  point  of  inocu- 
lation, and  a  number  of  nodules  in  the  spleen,  in  one  animal  also 
very  small,  white  nodules  in  the  liver.  Cultivations  from  these 
nodules  yielded  a  pure  growth  of  the  bacillus  of  glanders. 

If  an  animal  is  infected  by  the  direct  injection  of  a  pure  culture 
into  a  vein,  no  serious  symptoms  are  produced,  but  if  soon 
thereafter  one  or  more  muscles  are  injured  subcutaneously,  the 
microbes  escape  through  the  lacerated  vessels  and  localize  at 
the  seat  of  injury  and  produce  a  grave  form  of  the  disease.  It 
has  been  found  by  experiment  that  the  further  from  the  trunk 
prophylactic  inoculations  are  made  the  less  intense  is  the 
local  reaction.  When  an  animal  is  inoculated  at  a  distance 
from  the  trunk  and  shows  no  general  symptoms,  a  subcutane- 
ous injury  of  any  portion  of  the  trunk  will  furnish  conditions  for 
a  local  form  of  infection. 

Glanders  in  Man. — The  virus  of  glanders  can  only  find 
entrance  into  the  organism  through  a  wounded  surface.  Whether 
infection  may  not  also  take  place  through  the  alimentary  canal 
has  so  far  not  been  definitely  ascertained.  It  is  certain  that  the 
disease  cannot  be  contracted  by  eating  boiled  or  fried  meat  of 
animals  affected  with  glanders.  Infection  through  the  respira- 
tory organs  is  possible,  as  cases  have  been  reported  in  which  the 
lungs   were   the  primary  and   only  seat  of  the   disease.      The 
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disease  can  also  be  transmitted  from  the  mother  to  the  foetus 
in  utero. 

When  man  is  the  subject  of  glanders  bacilli  are  found  more 
constantly  in  the  blood  than  in  animals.  In  the  case  described 
by  Weichselbaum  numerous  bacilli  could  be  seen  in  the  blood. 
In  this  case  a  thrombus  was  found  in  one  of  the  large  menin- 
geal veins  which  contained  numerous  bacilli,  and  which  un- 
doubtedly was  one  of  the  sources  of  the  bacilli  in  the  circulation. 
In  man  the  nasal  mucous  membrane  is  not  as  frequently  affected 
as  in  animals,  although  Bollinger  has  shown  that  in  horses  the 
nasal  cavity  is  not  always  affected,  and  that  it  may  present  a 
normal  condition  even  when  the  larynx  and  lungs  are  seriously 
affected.  Muscular  abscesses  which  may  simulate  rheumatism, 
are  a  frequent  occurrence,  especially  in  the  chronic  form  of  the 
disease. 

A  Russian  medical  paper  of  recent  date  {British  Medical 
Joimial,  June  ii,  1888)  states  that  a  young  soldier,  who  had 
been  a  waggoner  before  his  admission  into  the  army,  was 
received  into  the  military  hospital  suffering  from  two  foul  ulcers 
on  the  hard  palate,  which  had  perforated  the  nasal  fossa  and 
destroyed  the  inferior  turbinated  bones.  Three  weeks  later  a 
swelling  appeared  over  the  eyelWQ^v;  a  fortnight  afterward  he 
complained  of  pain  on  the  inner  side  of  the  left  knee  around 
the  internal  tuberosity  of  the  tibia.  Then  purulent  discharge 
occurred  from  the  left  ear,  and  an  abscess  on  the  back  of  the 
right  hand  which  appeared  as  a  deep  purple  tubercle,  with  a 
hard  circumference,  and  sunken  toward  the  centre ;  purulent 
discharge  oozed  from  the  surface.  At  first,  for  a  short  time 
after  admission,  the  temperature  varied,  rising  of  an  evening  to 
103°  or  104° ;  later  on,  it  fell  to  normal.  The  disease  was 
mistaken  for  syphilis,  and  iodide  of  potassium  was  given  without 
the  least  benefit.  About  ten  weeks  after  admission  he  was  in 
better  health  and  left  the  hospital,  receiving  his  discharge  from 
the  army.  Within  a  few  weeks  he  returned  with  extension  of 
ulceration  of  the  hard  palate;  the  uvula  was  destroyed.  The 
characteristic  tubercles,  the  "farcy  buds,"  appeared  in  the  face^ 
the  metastatic  abscess  on  the  back  of  the  hand  remained.     The 
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patient  ultimately  died  of  exhaustion.  Before  death  some  of 
the  tubercles  were  extirpated ;  they  were  found  to  contain 
microorganisms  resembling  the  glanders  bacillus  of  Loffler 
and  Schiitz. 

Swelling  of  the  testicles  has  also  been  frequently  observed. 
In  other  cases  acute  or  chronic  pulmonary  affections  which  may 
simulate  pneumonia  or  tuberculosis  are  the  most  important 
clinical  features.  If  the  disease  attacks  the  nasal  cavity,  the 
mucous  membrane  presents  hard  nodules,  and  a  copious  dis- 
charge from  the  nose  is  present. 

Kiittner  reports  a  number  of  cases  in  which  the  skin  was  the 
seat  of  numerous  points  of  suppuration  in  the  form  of  pustules 
or  more  diffuse  purulent  processes.  The  pus  found  in  glanders 
is  grayish-red,  and  quite  tenacious  in  recent  lesions,  but  when 
suppuration  Continues  it  assumes  the  characters  of  ordinary  pus. 
An  acute  and  a  chronic  form  of  glanders  have  been  described,  a 
classification  which  is  accepted  by  Bollinger.  The  bacillus  of 
glanders,  after  localization  in  the  organism,  produces  rapid 
tissue-changes  which  at  first  consist  in  the  formation  of  granu- 
lation tissue,  which,  when  it  becomes  saturated  with  the 
ptomaines  of  the  bacilli,  undergoes  transformation  into  pus,  a 
stage  of  the  disease  which  is  indicated  by  the  formation  of 
abscesses  wherever  localization  has  taken  place,  either  by  direct 
infection,  secondary  infection  by  regional  diffusion  through  the 
lymphatic  vessels,  or  by  metastasis  through  the  systemic  circula- 
tion. The  nodules  in  internal  organs  are  indications  that  general 
infection  has  taken  place  by  embolism. 

In  cases  in  which  no  positive  diagnosis  can  be  made  from  a 
clinical  aspect  it  becomes  necessary  to  resort  to  cultivation  and 
inoculation  experiments. 

XIX.  Actinomycosis  Hominis. 

Although  the  parasite  which  is  the  direct  cause  of  this  disease 
is  not,  properly  speaking,  a  microorganism,  as  its  presence  in 
some  cases  can  be  detected  by  the  naked  eye,  I  shall  include  it 
in  the  list  of  surgical  diseases  due  to  the  presence  of  microbes. 
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as  it  requires  the  aid  of  the  microscope  to  make  a  positive  dif- 
ferential diagnosis  between  this  and  other  chronic  infectious  dis- 
eases characterized  by  the  presence  of  granulation  tissue. 

History. — The  disease  as  occurring  in  cattle  was  first  de- 
scribed by  Bollinger  ("  Ueber  eine  '  neue  Pilzkrankheit  beim 
Rinde,"  Cent7'alblatt  fur  die  medicinisclien  Wissenschaftcn,  No. 
27,  1877)  in  1877,  as  a  condition  in  which  sarcoma-like  tumors 
were  met  with,  associated  with  a  peculiar  growth  which,  from 
its  structure,  was  named  Strahlenpilz  (ray-fungus),  or  actino- 
myces.  James  Israel  ("  Neue  Beobachtungen  auf  dem  Gebiete 
der  Mykosen  des  Menschen,"  Virchows  Archiv,  Bd.  74,  1878) 
was  the  first  to  recognize  the  disease  in  man,  but  it  was  not 
generally  understood  until  the  appearance  of  the  classical  work 
of  Ponfick  {Die  Aktinomykose  des  Menschen,  Berlin,  1882)  in  1882. 
Numerous  articles  on  this  subject  have  since  appeared  in  the 
current  medical  literature,  so  that  Partsch  during  the  present 
year  brings  at  the  end  of  his  monograph  ("  Die  Aktinomykose 
des  Menschen  von  klinischem  Standpunkte  besprochen,"  Samm- 
lung  kliniscJier  Vortrage,  Nos.  306  and  307,  1888)  seventy-five 
references  with  a  supplemental  list  containing  thirty -three 
names  furnished  by  Schuchardt.  Since  the  publication  of 
Israel's  case  numerous  cases  have  been  reported  by  different 
observers  representing  Germany,  England,  Belgium,  Switzer- 
Tand,  Russia,  Austria,  and  America,  so  that  Partsch,  in  the 
work  referred  to  above,  estimates  the  whole  number  at  not  less 
than  one  hundred. 

While  most  of  the  articles  in  medical  journals  contain  only  a 
description  of  isolated  cases,  it  appears  to  have  been  the  good 
fortune  of  some  of  the  writers  on  this  subject  to  meet  with  a 
number  of  cases  in  a  comparatively  short  time.  Thus  Hochen- 
^&&  ("  Zur  Kausistic  der  Aktinomykose  des  Menschen," 
Wiener  vied.  Presse,  Nos.  16  and  18,  1887)  reports  in  his  paper 
seven  cases,  and  Moosbriigger  ("  Ueber  die  Aktinomykose  des 
Menschen,"  Brim  s  Beitrage  zur  klinisclien  Chirurgie,  Bd.  ii. 
Heft  2,  S.  339,  Tubingen,  1886)  has  increased  the  statistics  by 
ten  well-authenticated  and  carefully  recorded  cases.  At  the 
last  meeting-  of  the  Versammlung  Deutscher  Naturforscher  und 
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Aerzte,  Rotter  stated  that   he  observed   thirteen  cases    in  two 
years. 

Description  of  Fungus. — Bollinger  described  as  peculiar  to 
this  disease  certain  yellowish  bodies,  visible  to  the  naked  eye, 
which  were  always  found  in  the  pus  of  abscesses  and  in  the 
middle  of  the  tumors.  Microscopically  they  were  found  to 
consist  of  threads  similar  to  the  ordinary  mycelium,  which  ter- 
minated in  bulbous  ends.  The  threads  radiate  from  the  centre, 
and  their  clubbed  extremities  impart  to  the  fungus  the  char- 
acteristic ray-like  appearance.  Sometimes  but  one  of  these 
bulbs  is  connected  with  a  thread,  at  other  times  there  may  be 
several.  In  man  the  actinomyces  occur  as  small  globular 
masses,  commonly  about  the  size  of  a  millet-seed,  usually  of  a 
pale  yellow  color,  but  at  times  white,  brown,  green,  or  speckled, 
the  color  being  influenced  by  age  and  the  consecutive  patholog- 
ical conditions  by  which  it  may  be  surrounded.  In  man  the 
clubbed  bodies  are  commonly  absent,  and  the  growth  consists 
of  the  radiating  filaments  alone.  The  rays,  when  immersed  in 
water  or  in  a  weak  solution  of  chloride  of  sodium,  become 
enormously  swollen  and  lose  their  shape,  while  they  effectually 
resist  the  action  of  acids,  ether,  and  chloroform.  For  staining 
actinomyces  Weigert  uses  Wedl's  orseille,  Marchand  eosin, 
Dunker  and  Magnussen  cochineal-red,  Moosbriigger  ha;ma- 
toxylon-alum,  and  Partsch,  in  section-staining,  has  had  the  best 
results  with  Gram's  method.  Recently  Babes  has  made  beauti- 
ful dry  preparations  by  using  a  two  per  cent,  solution  of  safranin 
in  aniline  oil,  followed  by  treatment  with  iodide  of  potassium. 
O.  Israel  ("Ueber  Doppelfarbung  mit  Orcein,"  Virclwiv  s  ArcJiiv , 
Bd.  105,  S.  169)  has  found  that  a  solution  of  orcein  in  acetic  acid 
stains  the  rays  a  Bordeaux-red,  while  the  filaments,  if  decolori- 
zation  is  not  carried  too  far,  present  a  blue  tinge.  Baranski 
{Deutsche  tned.  Wochensclirift^  ^887)  uses  picrocarmine  for  stain- 
ing fresh  preparations  of  actinomyces  bovis.  A  small  amount 
of  the  contents  of  a  yellow  nodule,  or  pus  from  the  part,  is 
spread  in  a  thin  layer  on  a  cover- glass,  and  dried  in  the  air. 
The  cover  is  then  passed  three  times  through  the  flame  of  an 
alcohol  lamp,  care  being  taken  not  to  overheat  the  preparation. 
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It  is  then  floated  in  the  picrocarmine  solution,  or  a  few  drops  of 
the  staining  fluid  are  placed  on  the  cover.  The  staining  is 
finished  in  two  or  three  minutes.  The  cover  is  then  carefully 
washed  by  agitating  it  in  distilled  water  and  alcohol,  and  exam- 
ined in  water  and  glycerine.  The  fungus  takes  a  yellow  color, 
while  the  remaining  structure  appears  red.  As  regards  the 
history  of  the  parasite  outside  the  body,  as  yet  only  a  few  facts 
are  known.  It  is  found  in  pig's  meat  and  is  peculiarly  suscept- 
ible to  outside  influences.  It  cannot  be  cultivated  in  pure  water 
or  one-half  per  cent,  solution  of  salt,  such  as  is  usually  employed 
for  similar  forms,  as  in  these  elements  the  fungi  swell  up  and 
assume  fantastic  shapes.  Virchow  found  them  as  small  cal- 
careous concretions  in  the  muscle  fibres  of  the  pig,  and  consid- 
ered their  flesh  highly  dangerous  food,  unless  well  cooked. 

Cultivation  Experiments. — It  has  been  found  extremely 
difficult  to  cultivate  the  actinomyces,  probably  on  account  of 
the  usual  culture  media  not  being  well  adapted  for  its  growth. 
The  first  successful  experiments  were  made  by  Bostrom  {yahres- 
bericht  Tiber  Pathologische  Anatomie,  Baumgarten,  1886),  of  Gies- 
sen,  upon  plates  of  blood  serum  and  agar-agar,  the  fungus 
attaining  its  maturity  in  five  or  six  days,  when  it  presented  the 
typical  appearances  of  actinomyces  as  found  in  man.  O.  Israel 
("  Ueber  die  Cultivirbarkheit  des  Actinomyces,"  Virchow's 
Arc/tiv,  B.  95,  Heft  i)  cultivated  the  fungus  successfully  upon 
coagulated  blood  serum.  The  culture  grows  very  slowly,  and 
the  fungus  often  undergoes  calcification.  He  made  the  obser- 
vation that  water,  glycerine,  blood  serum,  and  weak  saline 
solutions  seriously  impair  the  vitality  of  the  fungus,  and  be- 
lieves that  the  effect  of  these  agents  on  the  actinomyces 
explains  the  failure  of  previous  culture  and  inoculation  experi- 
ments. Coagulated  blood  serum  is  the  only  medium  upon 
which  the  fungus  has  been  successfully  culti\ated.  If  evapo- 
ration is  prevented,  a  thin  velvety  layer  forms  on  the  surface 
of  the  blood  serum  in  about  eight  weeks,  in  the  vicinity  of 
which,  not  before  the  expiration  of  fourteen  days,  cell  nodules 
appear  more  in  a  downward  direction  than  on  the  sides  of  the 
inoculation   puncture.     From    the   tenth  to  the  fourteenth  day 
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numerous  spores  are  produced,  and  a  thick  wall  of  club-shaped 
mycelia  in  typical  centrifugal  arrangement. 

Inoculation  Experiments. — James  Israel  ("  Erfolgreiche 
Uebertragung  der  Aktinomykose  des  Menschen  auf  das  Kanin- 
chen,"  Centralblatt  fiw  die  med.  Wissenschaften,  1883,  No.  27) 
was  successful  in  inoculating  a  rabbit  from  man  by  introducing 
a  mass  of  granulation  tissue  into  the  peritoneal  cavity,  and 
Ponfick  produced  the  disease  in  calves  by  implantation  of  a 
portion  of  the  granulation  mass  into  the  subcutaneous  tissue, 
the  abdominal  cavity,  or  into  veins.  Rotter  {Centralblatt  f.  Bac- 
ieriologie  und  Paj'asiienkunde,  B.  Hi.  No.  14,  1888)  experimented 
on  calves,  pigs,  dogs,  guinea-pigs,  and  rabbits,  and  in  only  one 
instance,  a  rabbit,  did  he  succeed  in  reproducing  the  disease. 
In  this  instance  a  piece  of  granulation  tissue,  the  size  of  a  bean, 
was  inserted  into  the  peritoneal  cavity,  and  the  animal,  having 
manifested  no  symptoms  of  disease,  was  killed  six  months  after 
the  inoculation.  On  opening  the  abdominal  cavity  about  twent)^ 
nodules,  varying  in  size  from  the  head  of  a  pin  to  a  hazelnut 
were  found  distributed  over  a  considerable  surface,  each  of 
them  showing  the  typical  histological  structure  of  actinomy- 
cosis. The  transplanted  piece  of  tissue  was  found  perfectly 
encapsulated  in  one  of  the  nodules  the  size  of  a  bean.  As  the 
fungus  was  found  in  all  the  nodules  it  is  only  reasonable  to 
conclude  that  the  disease  spread  from  the  original  depot  by 
migration  of  some  of  the  new  fungi,  which,  at  their  points  of 
localization,  established  independent  centres  of  infection  and 
tissue  proliferation.  While  the  actinomyces  in  the  new  nodules 
presented  a  perfect  structure,  and  could  be  readily  stained,  the 
transplanted  fungus  in  the  graft  had  lost  its  structure,  and 
could  no  longer  be  stained. 

Sources  of  Infection. — As  the  actinomyces  found  in  man 
and  beast  resemble  each  other  morphologically,  and  in  their 
effect  on  the  tissues,  as  well  as  in  their  reaction  to  chemical 
substances,  it  is  evident  that  the  etiology  of  the  disease  is 
similar  in  both  of  them.  The  fungus  has  never  been  found 
outside  of  the  body.  Israel  is  of  the  opinion  that  both  man 
and  animals  are  infected  from  the  same  source,  such  as  vege- 
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tables  or  water.  Jensen  {Tidskrift  f.  Veierindr.,  B.  xiii.  1883) 
traced  an  epidemic  in  Seeland  to  the  eating  of  rye  grown  on 
land  recently  reclaimed  from  the  sea  ;  and  Johne  discovered  a 
fungus  closely  resembling  the  actinomyces  in  grains  of  rye 
stuck  in  the  tonsils  of  pigs.  That  the  ears  of  barley  or  rye  are 
sometimes  the  carriers  of  the  contagium  is  well  illustrated  by 
the  case  reported  by  Soltmann  ("  Ueber  Aetiologie  und  Aus- 
breitungsbezirk  der  Aktinomykose,"  JaJirbuch  f.  KinderJieil- 
kinide,  B.  xxiv.  p.  129).  The  patient  was  a  boy,  who  had  swal- 
lowed an  ear  of  barley.  The  foreign  body  lodged  in  the 
pharynx,  where  it  gave  rise  to  difficulty  in  deglutition  ;  after- 
ward it  perforated  the  pharyngeal  wall,  an  accident  which  was 
attended  by  hemorrhage  ;  and  later  an  actinomycotic  phlegmon 
developed,  which  spread  rapidly,  and  finally  opened  below  the 
scapula.  Through  this  opening  the  foreign  body  was  extracted. 
Plana  (Virchow's  u.  Hirsch's  Jahresbericht,  1887,  B.  i.  p.  293) 
examined  the  tongue  of  a  cow  suffering  from  a  circumscribed 
actinomycosis,  in  which  the  disease  could  be  traced  to  a  similar 
origin — perforation  of  the  tissues  and  infection  by  a  sharp 
beard  of  the  ear  of  barley.  Actinomycosis  has  as  yet  only 
been  found  amongst  herbivorous  and  omnivorous  animals,  in- 
cluding man,  and  the  frequent  location  of  the  primary  swelling 
in  the  mouth  seems  to  indicate  that  the  fungus  gains  entrance 
with  food. 

Effect  of  Actinomyces  on  the  Tissues. — As  to  the  manner 
in  which  the  fungus  exerts  its  pathogenic  action  much  yet 
remains  to  be  ascertained.  The  most  striking  effect  is  the 
transformation  of  mature  connective  tissue  into  embryonal  or 
granulation  tissue.  The  product  of  inflammation  around  each 
fungus  consists  of  granulation  tissue,  which  resembles  tubercle 
tissue.  At  first  the  cells  are  round,  at  a  later  stage  of  the 
inflammation  epithelioid  and  giant  cells  are  formed  immediately 
around  the  fungus.  As  the  disease  is  almost  always  attended 
by  suppuration  at  some  time  during  its  course,  it  has  been 
customary  to  ascribe  to  the  actinomyces  pyogenic  properties. 
Israel  has  always  held  that  the  actinomyces  is  a  pus-producing 
fungus,  in  opposition  to   Ponfick  and  some  other  pathologists. 
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who  claim  that  when  suppuration  takes  place  it  is  the  result  of 
a  secondary  infection  with  pus  microbes.  As  cases  of  actino- 
mycosis have  been  reported  which  remained  stationary  in  the 
granulation  stage  for  an  indefinite  time  without  suppuration 
taking  place,  and  pus  microbes  have  been  cultivated  from  the 
pus  of  actinomycotic  abscesses,  it  appears  more  than  probable 
that  suppuration  occurred  independently  of  the  presence  of  the 
fungus,  and  was  produced  by  the  specific  action  of  pus  microbes 
on  the  granulation  tissue.  Firket  [Revue  de  ATedecvi,  1 884)  asserts 
that  the  actinomyces  does  not  appear  to  produce  "  coagulation- 
necrosis,"  but  from  a  study  of  the  earliest  formed  colonies  he 
finds  that  the  first  effect  of  the  fungus  is  to  induce  cellular 
hyperplasia.  It  is  as  if  the  tissue  elements  resented  the  intru- 
sion of  the  parasite,  which,  however,  mostly  gains  the  upper 
hand,  so  that  the  result  is  the  formation  of  granulation  tissue, 
and,  later,  abscesses  that  characterize  the  disease.  As  a  rule, 
it  may  be  stated  that  the  earlier  suppuration  takes  place  the 
more  rapid  the  spread  of  the  disease  and  the  graver  the  prog- 
nosis, while  the  absence  of  suppuration  indicates  comparative 
benignancy,  and  points  in  the  direction  of  a  more  chronic  form 
of  the  affection.  The  localized  chronic  form  of  actinomycosis 
resembles  in  its  clinical  features  and  its  anatomical  locations 
more  closely  sarcoma  than  any  other  affection.  In  such  cases 
it  would  be  difficult,  if  not  impossible,  in  the  absence  of  the 
specific  fungus  to  make  a  differential  diagnosis  between  it  and 
round-celled  sarcoma,  even  by  a  most  careful  microscopical 
examination  as  the  histological  structure  of  both  is  almost 
identical. 

Clinical  History. — Usually  the  disease  follows  quite  a 
chronic  course  and  the  swelling  at  the  seat  of  primary  localiza- 
tion resembles  in  its  clinical  history  more  a  tumor  than  an 
inflammatory  swelling.  The  extension  of  the  morbid  process 
takes  place  by  diffusion  of  the  actinomyces  in  loco,  in  preference 
along  the  loose  connective-tissue  spaces,  each  fungus  constitut- 
ing a  nucleus  for  a  nodule  of  granulation  tissue.  By  confluence 
of  many  such  nodules  the  inflammatory  swelling  often  attains  a 
very  large  size,  and  when  suppuration  occurs  in  the  interior  the 
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further  history  is  that  of  abscess.  Diffusion  never  takes  place 
along  the  course  of  lymphatic  vessels  and  glands.  When  these 
structures  are  affected  in  the  course  of  the  disease,  they  indicate 
that  secondary  infection  has  taken  place.  In  some  instances 
the  disease  pursues  such  a  rapid  course  that  it  may  be  mistaken 
for  an  acute  phlegmonous  inflammation,  osteomyelitis,  or,  when 
diffused  over  a  large  surface  of  the  body,  for  syphilis.  A  good 
illustration  of  the  former  class  is  furnished  by  the  case  reported 
•by  Kapper  ("  Ein  Fall  von  acuter  Aktinomykose,"  Wiener  med. 
Presse,  No.  3,  1887).  A  soldier,  twenty-two  years  of  age,  became 
suddenly  ill  with  febrile  symptoms  and  a  rapidly  increasing 
swelling  of  the  lower  jaw.  An  early  incision  was  made  and 
liberated  a  large  quantity  of  pus,  which,  on  microscopical  ex- 
amination, was  found  to  contain  actinomyces.  It  is  interesting 
to  note  that  in  this  case  the  various  teeth,  from  where  the 
infection  had  evidently  taken  place,  contained  threads  of  lepto- 
thrix  and  actinomyces.  At  a  recent  meeting  of  the  Berlin 
Medical  Society,  O.  Israel  [Berliner  klin.  Wochensclirift,  Jan.  23, 
1888)  gave  an  accurate  description  of  the  post-mortem  appear- 
ances of  a  case  of  diffuse  actinomycosis.  The  patient,  a  woman, 
forty-four  years  of  age,  had  been  treated  for  syphilis  in  one  of 
the  surgical  clinics.  The  heart  contained  a  number  of  minute 
abscesses  in  which  the  fungus  could  be  found  in  large  numbers. 
A  large  abscess  between  the  diaphragm,  stomach,  and  spleen 
contained  thick  pus  of  a  greenish  color,  an  unusual  occurrence 
in  cases  of  actinomycosis,  but  no  actinomyces.  The  spleen  was 
the  seat  of  a  large  and  numerous  minute  abscesses,  and  the  liver 
and  kidneys  also  contained  small  abscesses,  and  in  all  of  them 
actinomyces  could  be  found.  Israel  claims  that  this  case  fur- 
nishes a  good  illustration  of  his  views,  that  the  actinomyces,  as 
regards  its  effect  on  the  tissues,  occupies  a  position  half-way 
between  the  bacillus  of  tuberculosis,  which  produces  only 
granulation  tissue,  and  the  pus  microbes,  which  produce  pus. 
It  was  impossible  in  this  case,  as  in  so  many  others  in  which 
multiple  deposits  have  been  found,  to  locate  the  primary  seat  of 
infection.  The  teeth  were  perfect  and  the  whole  digestive  tract 
showed  no  evidences  of  disease. 
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Seat  of  Primary  Invasion. — If  infection  takes  place  by  fully- 
developed  actinomyces,  it  can  only  do  so  by  the  fungus  gaining 
entrance  into  the  tissue  through  some  loss  of  continuity  in  the 
cutaneous  or  mucous  surface,  as  any  other  method  of  ingress 
is  impossible  on  account  of  the  large  size  of  the  fungus.  In  the 
cases  in  which  no  such  primary  infection-atrium  could  be  found, 
it  must  be  taken  for  granted  that  the  local  lesion  had  healed 
between  the  time  infection  took  place  and  the  first  manifes- 
tations of  the  disease,  or  that  infection  was  caused  by  the 
entrance  of  spores,  which  from  their  smaller  size  could  find 
their  way  into  the  tissue  through  intact  surfaces.  In  reference 
to  the  primary  localization  of  the  disease,  Moosbriigger  gives 
the  following  statistics :  In  29  cases  the  lower  jaw,  mouth,  and 
throat  were  affected;  in  9  the  upper  jaw  and  cheek;  in  i  the 
tongue;  in  2  the  region  of  the  cesophagus;  in  11  the  intestines ; 
in  14  the  bronchial  tract  and  the  lungs;  in  7  the  point  of  entrance 
could  not  be  ascertained.  Infection  may  take  place  through  any 
abraded  surface  brought  in  contact  with  the  specific  cause,  and 
for  clinical  purposes  the  cases  can  be  divided  into  the  follow- 
ing three  groups:  i.  Cutaneous  surface.  2.  Alimentary  canal. 
3.   Respiratory  tract. 

I.  Ciitaneoiis  surface.  Partsch  {Deutsche  ZeitscJirift  f.  Chi- 
ntrgie,  B.  23,  p.  498)  describes  a  case  of  actinomycosis  in  which 
the  disease  developed  in  the  scar  left  after  extirpation  of  the 
breast.  The  patient  was  a  man,  aged  sixty.  In  June,  1884,  his 
left  breast  was  removed  for  an  ulcerating  carcinoma.  As  the 
wound  did  not  heal  by  primary  union  and  the  process  of  cicatri- 
zation was  very  slow,  a  number  of  small  skin-grafts,  from  a 
perfectly  healthy  young  man,  were  transplanted.  The  wound 
was  practically  healed  in  September.  Two  months  later,  the 
cicatrix  ulcerated  and  an  abscess  discharged  itself.  Actino- 
myces were  found  in  the  pus.  The  parts  were  excised,  and  the 
progress  of  the  disease  apparently  arrested.  No  explanation 
could  be  made  how  the  infection  occurred. 

Hochenegg  reports  a  case  of  actinomycosis  of  the  skin  of  the 
left  submaxillary  region,  in  which  he  attributed  the  disease  to 
an  invasion  of  the  fungus  through  2,  small  atheroma. 
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Kaposi  (!«.„„-  med.  Wochcnschrift.  Nos.  .9-22,  'f  ?)  --eports 
a  very  chronic  case  of  actinomycosis  which  pr.manly  started  m 
he  sLn.     Wi-n  first  noticed,  .t  appeared  as  a  -d  spo»he  - 
of  a  florin  on  the  left  pectoral  muscle,  wh,ch  gradually  ncreased 
°o  tl,e  size  of  a  walnut,  and  then  gradually  flattened  down  and 
disappeTred.     Meanwhile  fresh  spots  and  lumps  appeared  some 
a  Tar  "Is  a  pigeons  egg.     Eleven  years  after  the  beg.nnmg  of 
h    drsease  a  swelling  as  large  as  an  apple  appeared  over  the 
p  ne  of  the  sixth  vertebra  which  gradually  -'-^ed  forward 
and  a  year  later  formed  a  large  swelling  behind  the  r,gh    ax.lla^ 
A  yeaf  later,  this  swelling  had  diminished  ,n  s.ze  to  tha         a 
nisieon's   e--    and  then   again  increased  m  .size.      Ulceration 
^IfTn  exposing  a  fungous  bleeding  surface.     At  this  time  the 
en  i     't  uL  but  not  the  lim-bs,  was  covered  with  nodules,  spots, 
and  stripes.     The  swellings  were  heaped  in  masses.     The  infil- 
tration was  located  in  the  corium.     In  this  case  it  app-rs  tha 
secondary  infection  with  pus    microbes   only  occurred  at  the 

points  of  ulceration.  disease 

^  2.  AUmentary  canal.     The  frequency  wiA  which  the  d,s':a="= 
affects  the  mouth  and  jaw  of  cattle  is  explained  by  the  occur 
ret      o    numerous  points  of  injury  occurring  during  the  chew^ 
l^gof  tough  food,  which  furnish  the  necessary  infection-atrium 
throueh  which  the  fungus  enters  the  tissues. 

Tfcl      m  man  infection   takes  place  frequently  through 
caHous  teeth  and  through  abrasions  in  the  tongue  and  mucous 

JZun.  Berlin,  ,885)  found  the  fungus  <"'>- ----  ^^^ 
teeth    and  Partsch   found,    in  the  same  locality,  almost  pu  e 
cultures   without   any  manifestations  of  disease  except  chronic 
penodontitis.     The  fungus  occurs  here  often  side  by  side  with 

'^rS»..     Hocheneggsaw  a  case  of  a  Ji  03.  of  ^^^^^^ 
r:C:::ern:XC"^-:gan.     Tta.^^^^^^^ 
existed  for   two    months.      The  growth  was   excised,  and  on 
:::tination  was  found  to  consist  of  granulation  tissue  with  a 
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central  yellow  mass  the  size  of  a  millet-seed.     Besides  this  case 
only  three  cases  of  actinomycosis  of  the  tongue  are  on  record  • 
^    one    primary,   one    secondary  to   disease  of  the   jaw.  and   one 
metastatic. 

c.Jaws.  That  carious  teeth  furnish  a  frequent  infection- 
atr,um  m  maxillary  actinomycosis  is  well  known,  and  in  many 
mstances  the  disease  in  its  early  stages  has  been  mistaken  for 
an  ordmary  dental  affection,  and  patients  have  often  sought 
rehef  at  the  hands  of  a  dentist.  The  lower  jaw  is  most  L 
quemly  affected,  the  growth  being  connected  with  the  bone  or 
s,tuated  close  to  ,t,  or  it  has  already  extended  to  the  subme-ltal 
or  submax.llary  region.  As  soon  as  the  loose  tissues  of  the 
neck  are  reached  rapid  extension  takes  place  in  a  downward 
d,rect,on  along  the  mter-muscular  septa.  Israel  refers  to  a  case 
.n  which  an  actinomycotic  swelling  in  the  submaxillary  region 

7Tt  T  '''  """^  °'  ^"S"^'  '»  I^^^™"-,  to  the  fevel 
of  he  thyro.d  cart.lage.  When  the  disease  is  primarily  located 
in  the  upper  jaw.  which,  however,  occurs  only  in  exceptional 
cases,  ,t  tends  to  invade  rapidly  the  adjacent  soft  parts,  and  even 
to  .mphcate  the  base  of  the  skull  and  the  brain.  The  prognosis 
.s  always  more  serious  when  the  disease  affects  the  upper  than 
the  lower  jaw,  as  the  tendency  here  to  invade  the  deep  structures 
IS  much  greater. 

Two    cases  of  actinomycosis  in  man  have  come  under  my 
observation  and  as  both  of  them  originated  in  the  mouth  and 

represent    from    a  prognostic  point  two  distinct  classes    I    will 
describe  them  briefly. 

r  aui;ed  t-     ?    ""f "  "^""'■'''='""  "x  occupation.     His  business 
required   hin,   to  make  frequent  .rips  into  the  country  by  .earn      He 

frl"°sw!l,°''"''°",ff  "f"^  '""^   '"   contact  with  caftle  suffering 

suffered  7  r       "  '""P^^""     ^''""S  '"^  ™'"  °'-  ■SS'i  he 

su/rered  from  what  he  supposed  was  an  ordinary  cold:  .he  right  side 
of  the  lower  , aw  was  swollen   and  painful.     As  one  of  .he  mollr  tee.h 

The  pain  and  swelhng,  however,  did  not  improve,  and  Ihe  amending 
physician  ex.rac.ed  all  of  the  molar  .ee.h  on  that  side.     A.  .his  time  I 
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fungous  mass  commenced  to  appear  over  the  surface  of  the  edentulous 
bone.  The  cheek  on  the  affected  side  was  also  greatly  swollen.  The 
patient  was  admitted  into  the  Milwaukee  Hospital  about  six  months 
after  the  first  symptoms  had  showed  themselves.  At  this  time  the 
lower  jaw,  in  the  mouth,  presented  a  fungous  mass  extending  from  the 
angle  of  the  bone  to  the  first  bicuspid ;  the  swelling  extended  as  far  as 
the  tonsil.  The  cheek  was  enormously  swollen  froui  the  angle  of  the 
mouth  to  the  lower  margin  of  the  parotid  gland.  The  skin  over  the 
sw^ollen  part  presented  a  glossy  appearance,  and  the  superficial  veins 
were  considerably  dilated.  Around  the  margin  of  the  swelling  no 
distinct  border-line  could  be  felt,  the  infiltrated  parts  fading  gradually 
into  the  healthy  surrounding  tissues.  Free  suppuration  from  the  sur- 
face of  the  fungous  granulations,  and  a  number  of  small  abscesses 
had  discharged  themselves  into  the  cavity  of  the  mouth.  As  som.e 
doubt  existed  as  to  the  character  of  the  inflammation,  careful  and 
repeated  examinations  were  made  of  the  pus  removed  from  the 
small  abscess  cavities,  and  on  several  occasions  fragments  of  actino- 
myces  were  found.  The  discovery  of  the  specific  cause  of  the  inflam- 
mation cleared  up  the  diagnosis  and  furnished  a  strong  indication 
for  operative  treatment.  An  incision  was  made  along  the  lower  border 
of  the  jaw,  from  just  below  the  articulation  to  near  the  symphysis, 
and  after  arresting  all  hemorrhage  it  was  carried  into  the  cavity  of 
the  mouth.  The  alveolar  processes  of  the  jaw  were  affected  and  were 
removed ;  wherever  the  periosteum  showed  signs  of  infiltration  it  was 
carefully  scraped  away,  and  finally  the  whole  exposed  bone  surface  was 
thoroughly  cauterized.  The  infiltrated  soft  tissues  were  dissected  out 
with  knife  and  scissors,  the  deepest  portions  extending  as  far  as  the 
tonsil.  The  deep  portion  of  the  wound  was  dusted  over  with  iodoform 
and  filled  with  iodoform  gauze,  while  the  external  wound  was  sutured. 
The  entire  external  wound  healed  by  primary  union,  and  the  cavity  in 
the  mouth  closed  slowly  by  granulation.  The  patient's  general  health 
improved  rapidly  until  six  weeks  after  the  operation,  when  the  neck 
below  the  scar  became  swollen,  followed  in  a  short  time  by  the  forma- 
tion of  abscesses  reaching  from  the  angle  of  the  jaw  to  the  clavicle,  and 
posteriorly  as  far  as  the  spine  of  the  scapula.  Numerous  openings 
were  made  and  efficient  drainage  established,  but  suppuration  continued 
and  the  patient  became  extremely  emaciated.  The  suppurative  pro- 
cess extended,  and  four  months  after  the  first  operation  he  died,  the 
symptoms  during  the  last  days  of  life  pointing  to  a  hypostatic  pneu- 
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monia.  Actinomyces  were  constantly  found  in  the  pus  during  the 
entire  course  of  the  disease.  I  believe  that  the  recurrence  of  the  dis- 
ease after  operation  was  due  to  an  imperfect  removal  of  infected  tissues 
in  the  posterior  and  lower  portion  of  the  pharynx. 

Case  II. — This  case  came  under  my  care  during  the  summer  of  1887. 
Patient  was  a  young  man  who  was  employed  on  a  farm.  About  five 
months  before  he  was  admitted  into  the  Milwaukee  Hospital  he  had  a 
number  of  teeth  extracted  from  the  right  upper  jaw  under  the  belief 
that  the  teeth,  some  of  which  were  decayed,  were  the  cause  of  the 
pain  and  swelling  in  that  region.  The  physician  in  attendance  diag- 
nosticated sarcoma  of  the  upper  jaw,  and  sent  the  case  to  me  for  opera- 
tion. On  my  first  examination  I  found  a  swelling  involving  the  right 
side  of  the  face,  extending  from  the  zygomatic  arch  to  near  the  lower 
border  of  the  lower  jaw,  involving  the  deep  tissue  and  being  connected 
with  the  alveolar  processes  of  the  posterior  portion  of  the  upper  jaw. 
The  swelling  was  firm,  and  without  well-defined  margins.  No  evi- 
dences of  suppuration.  The  history  of  the  case,  and  particularly 
the  location,  extent,  and  physical  properties  of  the  swelling,  led  me  to 
the  opinion  that  it  was  the  result  of  actinomycotic  infection.  All 
infected  tissue  was  thoroughly  excised  through  a  large  external  incision, 
the  jaw-bone  scraped  and  cauterized.  The  entire  thickness  of  the 
cheek,  with  the  exception  of  the  skin  and  superficial  fascia,  appeared 
to  be  transformed  into  granulation  tissue.  In  the  granulations  nu- 
merous yellow  seed-like  bodies  were  found,  which  under  the  micro- 
scope showed  the  typical  structure  of  the  ray-fungus.  The  mycelia 
were  not  as  bulbous  as  we  find  them  pictured  in  the  books,  but  the 
distal  extremity  appeared  to  be  surrounded  by  dust-like  bodies  pre- 
senting the  appearance  of  a  small  brush.  Some  of  the  mycelia  ap- 
peared to  be  more  covered  than  others.  These  minute  bodies  I  looked 
upon  as  spores.  In  the  first  case  in  which  suppuration  had  taken  place 
I  never  succeeded  in  finding  the  actinomyces  perfect  and  complete  ; 
in  the  second  case  suppuration  had  not  taken  place,  and  the  fungus 
always  was  found  in  a  perfect  state  and  in  a  condition  of  spore  pro- 
duction. These  cases  present  a  striking  contrast  both  in  regard  to  the 
local  conditions  and  the  ultimate  termination.  In  the  first  case  a 
secondary  infection  had  already  taken  place,  and  the  phlegmonous  in- 
flammation induced  by  the  pus  microbes  prepared  the  tissues  again  for 
the  diffusion  of  the  actinomycotic  process ;  while  in  the  second  case, 
the  process  had  not  passed  beyond  the  stage  of  granulation,  presenting 
a  more  distinct  boundary-line  between  healthy  and  diseased  tissues,  a 
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most  important  factor  in  the  operative  treatment.  The  first  case  died 
from  a  recurrence  of  the  disease  in  the  vicinity  of  the  operation  wound 
and  extension  to  the  neck  and  chest,  while  in  the  second  case  the 
wound  healed  and  the  patient  has  remained  in  perfect  health  since  the 
time  of  operation. 

d.  Intestmes.  In  primary  intestinal  actinomycosis  the  disease 
must  be  due  to  mural  implantation  of  the  fungus  and  infiltration 
of  the  tissues  by  its  progressive  grow^th.  Arrest  and  implanta- 
tion of  the  actinomyces  are  determined  by  antecedent  patholog- 
ical changes. 

Chiari  ("  Ueber  primare  Darmaktinomykose  des  Menschen," 
Prager  vied.  WoclicnscJinft,  No.  10,  1884)  described  the  post- 
mortem appearances  in  a  case  of  primary  intestinal  actinomy- 
cosis. The  patient  was  a  man  thirty-six  years  of  age,  the  most 
prominent  symptom  being  progressive  marasmus.  At  the 
necropsy  chronic  tuberculosis  in  the  apices  of  the  lungs  and  a 
few  tuberculous  ulcerations  in  the  lower  portion  of  the  ileum 
were  found.  The  large  intestine  presented  a  very  remarkable 
appearance,  the  mucous  membrane  of  which,  except  the  caecum 
and  ascending  colon,  was  covered  with  whitish  deposits,  forming 
round  and  oblong  patches,  some  of  them  one  cubic  centimetre 
in  diameter,  and  five  millimetres  in  thickness.  In  some  of  these 
patches  could  be  seen  minute  yellowish-brown  and  yellowish- 
green  granules.  The  patches  were  firmly  adherent  and  when 
removed  left  a  loss  of  substance  in  the  mucous  membrane.  The 
mucous  membrane  throughout  was  in  a  state  of  catarrhal  inflam- 
mation. On  microscopical  examination  the  granules  proved  to 
be  actinomyces.  The  mycelium  had  penetrated  into  the  tubular 
glands  and  showed  calcified  club-shaped  conidia.  The  calcifica- 
tion of  the  club-shaped  extremities  had  undoubtedly  prevented 
deeper  penetration  of  the  fungus.  No  other  organs  presented 
evidences  of  actinomycosis.  Hochenegg  ("  Fall  von  Actino- 
mykose,"  Wiener  med.  Wochenschrift,  No.  44,  1886)  presented  a 
case  of  actinomycosis  to  the  medical  society  in  the  person  of  a 
man  forty -three  years  of  age,  who  had  sustained  an  injury  of 
the  abdomen  nine  months  previously,  and  had  since  that  time 
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noticed  a  painful  swelling  at  the  seat  of  injury.  In  the  region 
of  the  umbilicus  a  fistulous  opening  formed  which  continued  to 
discharge  a  thin  secretion  in  which  actinomyces  were  constantly 
found.  The  patient  was  very  much  emaciated  and  many  of  the 
teeth  carious.  There  was  no  swelling  about  the  jaws  or  neck. 
Examination  of  organs  of  chest  and  the  sputum  furnished  no 
additional  information.  The  author  expressed  the  opinion  that 
the  inflammatory  swelling  caused  by  the  contusion  furnished  the 
necessary  conditions  for  the  localization  of  actinomyces  from  the 
intestinal  canal, 

Zemann  ("Ueber  die  Aktinomykose  des  Bauchfells  und  der 
Baucheingeweide  beim  Menschen,"  Wiener  nied.  Jalircsbericlit, 
Hefte  3,4,  1883)  reports  five  cases  of  actinomycosis  of  the  abdo- 
men. In  four  of  them  the  disease  commenced  with  sharp  lanci- 
nating pains  in  the  abdomen,  and  during  their  course  presented 
the  clinical  picture  of  chronic  peritonitis.  Swellings  could  be 
found  in  one  or  more  places  in  the  anterior  abdominal  wall, 
and  the  abscesses  were  either  incised  or  opened  spontaneously, 
and  in  three  cases  they  communicated  with  the  intestinal  canal. 

The  first  case  was  a  woman,  thirty  years  of  age,  who  had  a 
fistulous  opening  in  the  anterior  abdominal  wall,  which  com- 
municated with  a  swelling  in  the  left  parametrium.  The  patient 
stated  that  this  swelling  appeared  soon  after  her  last  childbed. 
A  constant  discharge  of  yellowish-red  pus  was  maintained  in 
which,  under  the  microscope,  numerous  actinomyces  could  be 
seen.  The  patient  died  of  exhaustion,  and  at  the  post-mortem 
chronic  parametritis  and  perimetritis  were  found  with  extensive 
pus  cavities  which  communicated  with  the  rectum  and  bladder. 
The  second  case  occurred  in  a  person  eighteen  years  of  age, 
who,  during  life,  had  suffered  from  a  large  abscess  in  the  ab- 
dominal cavity  under  the  right  lobe  of  the  liver,  which  com- 
municated with  the  intestinal  canal  and  had  led  to  numerous 
fistulous  openings  in  the  anterior  abdominal  wall.  At  the 
necropsy  a  loop  of  the  ileum  was  found  perforated  and  in  com- 
munication with  the  abscess  cavity.  The  pus  contained  numer- 
ous actinomyces.  In  the  third  case  the  diagnosis  was  made 
post-mortem  by  the  discovery  of  actinomyces  in  the  pus.     The 
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disease  was  located  in  the  lower  portion  of  the  ileum  and  caecum, 
where  it  had  caused  suppuration  and  numerous  adhesions. 

The  most  remarkable  and  interesting  history  is  connected 
with  the  fourth  case.  A  robust,  well-nourished  woman,  forty 
years  of  age,  was  attacked  quite  suddenly  with  pain  in  the 
stomach,  high  temperature,  diarrhoea,  and  vomiting,  followed 
by  cerebral  symptoms  and  death.  At  the  necropsy  the  right 
Fallopian  tube  was  found  transformed  into  a  large  abscess,  both 
extremities  of  tube  closed,  walls  of  sac  lined  with  granulations 
containing  actinomyces.  The  fifth  patient  was  fifty  years  of  age, 
and  had  suffered  for  a  long  time  from  lancinating  pain  in  the 
abdomen;  a  fistulous  opening  formed  in  the  umbilical  region 
and  discharged  a  thin,  yellowish-green  pus.  The  post-mortem 
showed  actinomycosis  of  the  peritoneum,  small  intestine,  left 
ovary  and  liver,  large  abscess  among  intestinal  coils,  perfora- 
tion of  small  intestine  and  bladder.  In  the  upper  part  of  the 
small  intestine  small  pigmented  cicatrices  were  found.  In  all  of 
the  above  cases  the  microscopical  examination  revealed  the 
presence  of  actinomyces  in  the  granulation  tissue,  as  well  as  in 
the  pus  of  the  abscess  cavities. 

But  three  cases  of  actinomycosis  had  been  reported  from 
Switzerland  until  Langhans  {^Corresponde7izblatt  f.  Schweizer- 
drzte,  June,  1888)  recently  increased  this  number  by  three 
more  which  came  under  his  own  personal  observation.  One 
affected  the  mastoid  region,  while  in  the  two  others  the  entrance 
of  the  fungus  took  place  through  the  alimentary  canal.  In  one 
of  these  latter  cases  the  process  evidently  started  from  the 
appendix  vermiformis,  which  was  four  centimetres  in  length,  the 
end  of  which  appeared  as  if  transversely  cut  in  an  abscess  cavity 
the  size  of  a  walnut.  The  abscess  was  on  the  right  side  of  the 
bladder,  and  so  deep  in  the  pelvis  that  during  life  it  could  not 
be  located.  The  abscess  pursued  a  chronic  course,  and  the 
walls  were  well  defined;  no  sign  of  chronic  or  acute  peritonitis. 
Furthermore,  the  mucous  membrane  of  the  appendix  was 
studded  with  cicatrices,  and  presented  a  slate  color.  The  prin- 
cipal seat  of  the  actinomycotic  process  was  in  the  liver.     The 
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second  case  presented  marked  symptoms  of  perityphlitic  abscess 
during  life. 

The  necropsy  showed  perforation  of  the  Ctxcum  and  ascend- 
ing colon.  No  cicatrices  in  the  mucous  membrane  or  surround- 
ing tissues.  In  all  probability  the  perforations  occurred  from 
without  inward. 

These  observations  warrant  the  opinion  that  the  mucous 
membrane  of  the  intestinal  canal  is  a  frequent  seat  of  primary 
localization  of  the  actinomyces,  thus  corroborating  the  state- 
ments made  by  Johne  in  reference  tothis  disease  in  animals. 

3.  hihalation  actinomycosis.  The  case  of  actinomycotic  ab- 
scess of  the  lung  caused  by  the  inhalation  of  an  infected  tooth, 
reported  by  Israel,  has  already  been  cited  as  an  illustration  in 
showing  that  decayed  teeth  frequently  serve  the  purpose  of  an 
infection-atrium  in  actinomycosis  of  the  mouth.  Cases  of  primary 
actinomycosis  of  the  lungs,  however,  have  been  observed  in 
which  no  such  carrier  of  the  contagium  could  be  found,  and  in 
which  infection  must  have  occurred  by  the  direct  inhalation  of 
the  fungus  or  its  spores. 

Szenasy  ("  Ein  Fall  von  Lungen-Aktinomykose,"  Coitralblatt 
f.  Chinirgie,  1886,  No.  41)  found,  in  the  case  of  the  wife  of  a 
butcher,  who  had  suffered  for  nine  years  from  severe  pain  in  the 
right  side  of  the  chest,  latterly  attended  by  a  severe  cough  in 
the  right  mammary  region,  a  fluctuating  swelling  the  size  of  a 
hen's  ^^^  covered  with  normal  skin.  On  the  outer  side  of  this 
swelling,  in  the  intercostal  space  between  the  third  and  fourth 
ribs,  another  swelling  existed  double  in  size  and  elongated  in 
shape  and  with  indistinct  margins.  This  latter  swelling  had 
been  noticed  for  nine  years,  and  was  tender  to  the  touch.  Aus- 
cultation over  the  fourth  and  fifth  intercostal  spaces  on  the 
healthy  side  revealed  bronchial  breathing  and  diffuse  bronchial 
rales.  Temperature  38.4°  C.  (101.1°  F.).  Urine  contained  a  trace 
of  albumin.  By  aspiration  one  hundred  and  fifty  cubic  centi- 
metres of  thick  yellow  pus  were  removed  which  contained 
colonies  of  actinomyces.  Actinomyces  were  also  found  in  the 
sputum.  The  patient  had  carious  teeth,  but  no  signs  of  actino- 
mycosis could  be  detected  in  the  mouth. 
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Canali  (quoted  by  Partsch)  communicates  the  clinical  history 
of  a  girl,  fifteen  years  of  age,  who  had  suffered  for  eight  years 
from  a  cough,  attended  by  a  scanty  fetid  expectoration.  Inspec- 
tion and  percussion  yielded  only  negative  results.  Auscultatory 
symptoms  pointed  to  a  diffuse  catarrh.  Under  the  microscope 
the  sputum  was  seen  to  contain  pus  corpuscles,  epithelial  cells, 
and  numerous  actinomyces  No  primary  source  of  infection 
could  be  found  in  the  mouth,  pharynx,  or  nose.  Moosbrligger 
interprets  the  mechanism  of  the  ingress  of  actinomyces  by 
assuming  that  the  fungus  enters  the  bronchial  tubes  during 
inspiration,  and  becomes  at  first  deposited  upon  the  mucous 
membrane,  in  which  its  presence  and  growth  cause  a  destruc- 
tion of  the  epithelial  cells,  when  it  reaches  the  submucous  and 
peribronchial  tissues  in  which  a  nodule  of  granulation  tissue  is 
produced,  which  by  pressure  induces  degenerative  changes  and 
gradual  destruction  of  the  bronchial  wall  for  further  infection. 
He  believes  that  the  peribronchial  lymphatic  vessels  and  glands 
take  an  active  part  in  the  local  diffusion  of  the  process,  as  they 
furnish  an  avenue  for  the  distribution  of  the  germ  or  its  spores. 
He  claims  the  existence  of  an  actinomycotic  lymphangitis,  but 
confesses  that  he  has  never  seen  the  fungus  inside  of  lymphatic 
vessels.  As  soon  as  the  fungus  reaches  the  pulmonary  tissues 
it  gives  rise  to  parenchymatous  inflammation,  the  first  product 
of  which  is  always  granulation  tissue,  which,  at  a  later  stage  and 
under  the  influence  of  a  secondary  infection  with  pus  microbes, 
undergoes  a  transformation  into  pus  corpuscles  and  the  forma- 
tion of  abscesses. 

Actinomycosis  of  Brain. — Quite  recently  Bollinger  has 
placed  on  record  the  first  case  of  primary  actinomycosis  of  the 
brain  ("  Ueber  primiire  Aktinomykose  des  Gehirns  beim  Mens- 
chen,"  M'imcliener  vied.  WochcnscJirift,  1887,  No.  41).  The 
patient  was  twenty-six  years  of  age.  The  intra  vitain  diagnosis 
was  tumor  of  the  brain ;  the  most  prominent  symptoms  were 
severe  headache,  paralysis  of  left  abducens,  congestion  of  optic 
papilla,  and  momentary  unconsciousness.  The  swelling  in  the 
brain,  found  on  autopsy,  presented  the  characteristic  features 
of  a  cysto-myxoma  in  the  third  ventricle ;  all  of  the  ventricles 
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were  found  considerably  dilated.  The  swelling  contained 
numerous  colonies  of  actinomyces  in  all  possible  stages  of 
development.  The  tendency  to  suppuration  of  the  tissues 
usually  found  in  all  cases  of  actinomycosis  in  man  was  entirely 
absent  in  this  case.  This  case,  if  any,  appears  to  be  one  of 
crypto-genetic  infection,  as  the  fungus  or  spores  must  have 
entered  somewhere  through  the  cutaneous  or  mucous  surfiice 
without  producing  the  disease  at  the  portio  i?ivasionis,  and 
localizing  in  the  brain  by  embolism  produced  primary  actino- 
mycosis in  this  organ. 

XX.    GONORRHCEA. 

History. — In  no  other  disease  has  the  suspicion  of  a  specific 
infective  cause  been  so  general  and  entertained  for  such  a  long 
time  as  in  gonorrhoea.  Hallier,  Donne,  Jonisson,  Salisbury, 
and  many  others,  made  diligent  search  for  its  contagion,  which, 
by  them,  was  believed  to  be  a  living  organism.  Following 
Koch's  improved  method  of  investigation,  Neisser  finally  dis- 
covered the  specific  microbe  in  gonorrhoeal  pus  in  the  year 
1879  [Ccntralblatt  f.  d.  vied.  Wissensch,  1879,  No.  28).  He 
called  the  new  microbe  gonococcus.  He  described  the  micro- 
organism as  a  diplococcus  which  differed  from  the  other  varie- 
ties of  this  species  of  parasites  in  being  always  found  in  clumps 
of  from  ten  to  twenty,  surrounded  by  a  mucous  envelope. 
Neisser's  communication  was  soon  followed  by  a  number  of 
exhaustive  publications,  and  to-day  the  literature  on  the  gono- 
coccus has  become  quite  extensive. 

Description  of  the  Gonococcus. — The  gonococcus  always 
occurs  in  pairs,  and  is,  therefore,  a  diplococcus.  The  cocci 
appear  as  hemispherical  bodies  with  their  flattened  surfaces 
in  apposition,  which  imparts  to  the  microbe  the  character- 
istic biscuit-shaped  appearance.  The  gonococci  are  found  in 
clusters  or  clumps  upon,  or,  what  is  more  probable,  as  Bumm 
asserts,  within  the  pus  corpuscles  of  gonorrhfcal  pus.  Their 
intracellular  location  was  shown  by  Bumm  by  examining  pus 
corpuscles   in   water:   when,  after  imbibition   of  water  the  cells 
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became  swollen,  the  cocci  could  be  seen  between  the  molecular 
granules  of  the  protoplasm.  The  microbes  within  the  corpuscle 
may  become  so  numerous  as  to  fill  the  entire  space,  with  the 
exception  of  the  nucleus.  Bockhardt  and  Haab  asserted  that 
they  found  them,  also,  inside  of  the  nucleus,  but  this  has  not 
been  confirmed  by  some  of  the  ablest  and  most  careful  bacteri- 
ologists. The  size  of  the  gonococcus  varies  according  to  its 
age,  and  depends,  also,  upon  the  nature  of  the  nutrient  medium. 
In  the  mucous  membrane  in  man  they  attain  the  largest  size, 
and  measure  1.6  micromillimetre  from  pole  to  pole,  while  the 
width  of  each  separate  coccus  is  0.8  and  0.6  micromillimetre. 

According  to  VVelander  ("  Ueber  den  Einfluss  der  Kenntniss 
der  Gonococcen  auf  die  Behandlung  der  Gonorrhoen,"  Hygiea, 
B.  Ixvii.,  1885),  the  gonococcus  multiplies  by  division.  The  first 
change  that  is  observed  is  that  the  coccus  assumes  an  oblong 
shape,  in  the  centre  of  which  a  constriction  takes  place,  which 
becomes  deeper  and  deeper  until  the  segmentation  is  com- 
pleted. This  process  he  has  only  observed  in  cocci  free  in  the 
secretion,  only  exceptionally  within  epithelial  cells,  and  never 
in  cocci  in  the  interior  of  pus  corpuscles  or  their  nuclei.  He 
was  unable  to  satisfy  himself  of  the  correctness  of  Bockhardt's 
observation  that  the  gonococcus  multiplies  in  the  interior  of 
white  blood-corpuscles. 

Stainixg. — The  gonococcus  stains  readily  with  basic  aniline 
dyes,  but  by  using  gentiana,  dahlia,  and  methyl-violet,  the 
staining  becomes  so  intense  that  the  fissure  between  the  cocci 
becomes  obscured,  while  this  is  not  the  case  by  using  concen- 
trated fuchsin  solution.  Bumm  claims  that  the  staining  can  be 
done  most  successfully  with  aniline-violet,  and  that  the  staining 
is  less  intense  by  using  fuchsin. 

Smirnoff  stained  the  gonococci  for  microscopical  examina- 
tion as  follows:  The  slide  is  covered  with  a  thin  layer  of  pus, 
dried,  and  immersed  for  a  minute  in  a  solution  of  methyl-blue, 
composed  of  i  part  of  methyl-blue,  33  parts  of  alcohol,  and  66 
parts  of  water,  after  which  it  is  washed  in  water,  and  after 
drying  mounted  in  Canada  balsam. 
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Gonococcus.     (After  Bumm.) 

(I.  From  a  pure  culture. 

d.  From  a  blennorrhoeic  conjunctival  secretion;  an  epithelial  cell 
covered  with  cocci ;  a  pus  cell  with  cocci  in  the  protoplasm  ;  a  pus  cell 
completely  filled  with  cocci ;  a  free  mass  of  cocci  in  close  proximity 
to  a  pus  cell  (Seibert).     Oc.  2. 

(T.  Scheme  of  development  of  gonococci. 
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Cultivation. — The  cultivation  of  the  gonococcus  is  asso- 
ciated with  many  difficulties.  Butnm  (yDer  MicrooTganismus 
der  Gonorrlioisclien  SclikimJiaut-Erkrankiing,  Gonococcus  Neisser, 
Wiesbaden,  1887)  succeeded  best  in  obtaining  a  pure  culture 
upon  blood  serum  of  the  calf  and  sheep,  especially  if  to  the 
coagulated  serum  a  little  serum  from  human  blood  is  added, 
and  after  coagulating  again  the  nutrient  medium  is  kept  at 
an  even  temperature  of  30°  to  34°  C  (86°  to  93  2°  F.).  If  the 
temperature  exceeds  38°  C.  (100.4°  F-)'  the  gonococci  are  invari- 
ably destroyed.  By  using  the  above  nutrient  substance  Bumm 
observed,  eighteen  to  twenty-four  hours  after  inoculation,  the 
whole  surface  covered  with  the  growth.  The  culture  grows 
only  upon  the  surface  and  does  not  liquefy  the  soil.  The 
addition  of  very  mild  antiseptics  to  the  soil  completely  pre- 
vented the  growth  of  the  microbe.  Cultivations  on  agar-agar 
and  gelatine  never  proved  successful. 

Kreis  ("  Beitriige  zur  Kenntniss  der  Gonococcen,"  Wiener 
med.  Wockenschrift,  1885,  Nos.  30-32)  succeeded  in  cultivating 
the  gonococcus  upon  agar-agar  with  an  admixture  of  Kemme- 
rich's  meat-peptone,  kept  at  a  temperature  of  30°  to  40°  C. 
(86°  to  104°  F.).  The  culture  soil  was  not  liquefied  and  the 
size  of  the  cocci  was  uniform  ;  addition  to  the  soil  of  2  per 
cent,  alkali  arrested  further  growth  of  the  culture. 

Krause  ("  Die  Micrococcen  der  Blenorrhoea,  Neonat."  Cen- 
tralblatt  f.  d.  prakt.  Augenheilk.,  1882,  p.  134)  made  cultivation 
experiments  upon  meat-infusion-peptone-gelatine,  but  failed  in 
many  instances.  After  many  trials  with  serum  of  animal  blood 
he  finally  succeeded  in  obtaining  a  culture  by  placing  the  glass 
tubes  in  an  incubator,  in  which  the  temperature  was  kept  from 
30°  to  38°  C.  (86°  to  100.4°  F.).  The  culture  appeared  on  the 
surface,  starting  from  the  puncture  as  a  yellowish-gray  film 
which  grew  very  slowly.  Leistekow  and  Loffler  also  succeeded 
best  with  blood  serum. 

Inoculation  Experiments. —  i.  In  man.  Bumm  found  two 
females  who  were  willing  to  submit  to  inoculation  experiments. 
In  one  a  pure  culture  obtained  upon  human  blood-serum,  and  in 
the  other  a  pure  culture  grown  upon  animal  blood-serum,  were 
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applied  to  the  urethra.  In  both  cases  a  typical  gonorrhoea  was 
developed.  Numerous  gonococci  could  be  found  in  the  pus. 
These  experiments  afforded  him  a  reliable  proof  of  the  etio- 
logical significance  of  the  gonococcus. 

Bijkai  {^Allg.  vied.  Central  Zeitiing,  1880,  No.  74)  produced 
gonorrhoea  in  two  men  by  the  injection  of  a  pure  culture  into 
the  urethra. 

Bockhardt  injected  into  the  urethra  of  a  man,  forty-five  years 
of  age,  suffering  from  a  fatal  disease  a  pure  culture  of  the  gono- 
coccus grown  upon  meat-infusion-peptone-gelatine,  and  pro- 
duced a  typical  gonorrhoea.  On  the  third  day  the  secretions 
were  examined  for  the  specific  microbes  which  were  found  in 
abundance.  On  the  tenth  day  the  patient  died  of  hypostatic 
pneumonia.  The  post-mortem  revealed  the  existence  of  gon- 
orrheal cystitis  and  nephritis.  In  the  pus  of  these  organs,  and 
in  the  sections  from  the  fossa  navicularis,  numerous  gonococci 
were  found  in  the  nuclei  of  the  white  blood-corpuscles,  while 
the  connective-tissue  spaces  and  lymphatic  channels  appeared 
to  be  almost  completely  blocked  by  them.  The  complications 
which  were  found,  he  regards  as  the  direct  result  of  the  diffusion 
of  the  specific  microbes. 

Welander  ("  Einige  Versuche  zur  Feststellung  der  Vitaltitat 
der  Gonokokken  ausserhalb  des  menschlichen  Korpers, " 
Schmidt's  Jahrbuc/ier,  B.  ccxiv.  p.  39)  studied  the  resisting  power 
of  the  gonococcus  outside  of  the  organism  by  inoculation  experi- 
ments. As  early  as  1884  he  made  inoculations  with  negative 
results  with  dried  gonorrhoeal  pus  removed  three  hours  to  eight 
days  directly  from  the  urethra.  During  the  year  1886  the  same 
experiments  were  repeated.  In  all  cases  in  which  inspissated  pus 
was  used  the  inoculation  proved  harmless.  The  result  was  the 
same  whether  the  pus  was  used  in  dry  form,  or  moistened  with 
water.  These  experiments  prove  that  the  gonococci  lose  their 
virulence  during  the  process  of  drying.  To  ascertain  how  long 
the  gonococci  will  retain  their  virulence  in  fluid  pus,  he  removed 
the  pus  directly  from  the  diseased  urethra  and  preserved  it  in 
capillary  glass  tubes  in  the  same  manner  as  vaccine  virus  is  pre- 
served.    Four  experiments  were  made.     In  three,  the  inocula- 
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tions  were  made  from  one  to  several  days  after  removal;  in  all 
the  results  were  negative.  In  the  fourth  case,  the  inoculation 
was  made  with  pus  removed  three  hours  before.  On  the  third 
day  the  infected  patient  complained  of  a  burning,  smarting  sen- 
sation in  the  fossa  navicularis,  which  was  followed  by  a  typical 
gonorrhoea  two  days  later.  In  the  last  case  the  pus  was  kept  at 
the  temperature  of  the  body,  which  was  not  done  in  the  other 
experiments.  Two  experiments  he  made  with  pus  exposed  to  a 
temperature  near  the  freezing  point  with  negative  results  in  both 
instances. 

2.  In  animals.  No  uniform  results  have  been  obtained  by 
inoculation  experiments  in  animals,  not  because  the  gonococci 
are  not  the  cause  of  gonorrhoea,  but  on  occount  of  the  immu- 
nity of  most  animals  to  this  form  of  infection.  Lundstrom 
claims  that  he  obtained  a  pure  culture  upon  Koch's  gelatine, 
and  that  inoculations  with  this  produced  typical  gonorrhoea  in 
dogs;  in  the  purulent  secretion  numerous  gonococci  could  be 
found. 

Bumm  states  that  pure  gonorrhoeal  pus  can  be  injected  into 
the  subcutaneous  cellular  tissue  of  animals  without  causing 
reaction,  and  that  if,  after  twenty-four  hours,  an  incision  is  made, 
and  some  of  the  pus  which  was  injected  is  removed,  it  will  be 
found  that  the  cells  are  still  in  good  condition,  but  that  the  cocci 
have  disappeared. 

That  the  gonococcus  has  a  special  predilection  for  the  mucous 
membranes  is  well  shown  by  the  regularity  with  which  puru- 
lent ophthalmia  is  produced  by  the  infection  of  the  conjunctiva 
with  gonorrhoeal  pus. 

The  ease  and  regularity  with  which  gonorrhoea  can  be  pro- 
duced in  man  by  inoculation  with  a  pure  culture  of  the  gono- 
coccus, furnishes  the  piinctum  saliens,  which  characterizes  this 
microbe  as  the  materia  pcccans  of  gonorrhoea. 

Action  of  Gonococcus  on  the  Tissues. — The  presence  of 
the  gonococcus  so  far  has  been  demonstrated  in  the  urethra, 
bladder,  kidney  (Bockhardt),  in  perimetritic  abscesses  following 
gonorrhoea,  in  the  purulent  contents  of  joints  in  gonorrhoeal 
synovitis,  the  conjunctiva,  rectum  (Bumm),  in  the  uterus,  cervix, 
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vagina,  vulva,  and  in  Bartholin's  glands.  The  real  seats  of  gon- 
orrhceal  infection  are  mucous  membranes  lined  by  columnar 
epithelium,  or  epithelium  which  closely  resembles  it.  The 
grouping  of  the  microbe  in  the  pus  corpuscles,  from  a  diag- 
nostic point,  is  more  important  than  its  diplococcus  form.  For 
the  purpose  of  studying  the  effects  of  this  microbe  on  the  tis- 
sues, Bumm  examined  twenty-six  specimens  of  gonorrhoeal 
conjunctivitis.  When  the  gonococcus  is  brought  in  contact 
with  the  conjunctiva  or  the  urethra,  the  first  growth  takes  place 
upon  the  surface  of  the  epithelial  layer,  as  its  entrance  into  the 
deeper  layers  meets  with  difficulty,  and  Bumm  asserts  that  it 
penetrates  deeper  only  after  the  epithelial  layer  has  become 
somewhat  loosened  by  inflammatory  changes  —  that  is,  after 
intercellular  passages  have  formed.  A  dense,  compact  layer  of 
epithelial  cells  furnishes  a  safe  protection  against  gonorrhoeal 
infection,  so  much  so,  that  Bumm  claims  that  a  true  gonorrhoea 
in  the  vagina  of  adults  is  impossible,  while  it  does  occur  in 
children.  The  gonococcus  reaches  the  deeper  tissue  layers 
exclusively  by  its  growth  into  the  intercellular  passages,  con- 
sequently the  advance  is  very  slow.  The  first  effect  of  the 
infection  upon  the  mucous  membrane  is  an  increase  of  the 
physiological  secretion — a  thin  mucous  fluid.  Suppuration  is 
not  the  result  of  the  cocci,  but  of  chemical  substances  which 
are  produced  by  them,  as  pus  corpuscles  appear  before  the 
microbes  have  reached  the  vascular  layer  of  the  mucous  mem- 
brane. As  the  pus  corpuscles  enter  the  epithelial  layer  the 
latter  becomes  still  looser  and  some  of  the  cells  exfoliate. 
After  this  stage,  the  pus  cells  are  the  structures  in  which  the 
gonococci  are  developed.  Cessation  of  the  suppurative  process 
is  not  always  a  sign  that  infection  has  also  ceased,  as  during 
the  latent  stage  only  a  catarrhal  secretion  is  present,  but  sup- 
puration may  be  lighted  up  again  at  any  time  under  the  influ- 
ence of  additional  causes  which  produce  an  aggravation  of  the 
chronic  inflammatory  process. 

In  serous  cavities  gonorrhoeal  pus  produces,  as  a  rule,  a  cir- 
cumscribed abscess.  Sinclair,  in  his  excellent  monograph  {Gon- 
orrhceal  Infection  in  Women,  London,  1888,  p.  79),  after  describing 
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the  gonorrhceal  infection  from  the  vagina,  says  :  "  The  proper 
character  and  the  results  of  the  pathogenous  activity  of  the 
gonorrhoeic  microbes  are  therefore  seen — pure  and  unadulterated 
in  the  tube.  They  cause  purulent  inflammation  of  the  mucous 
membrane,  but  the  surrounding  connective  tissue  remains  free 
from  them.  The  gonorrhoeic  tubal  pus  is  evacuated  into  the 
peritoneum,  and  whereas  in  other  conditions  the  bursting  of  an 
abscess  into  the  abdominal  cavity  is  followed  by  the  gravest 
consequences,  in  this  case  the  whole  process  terminates  with  a 
circumscribed  inflammation,  encapsuling  the  exuded  pus.  The 
cause  of  this  difference  is  the  varying  pathogenic  value  of  the 
organisms  which  are  contained  in  the  pus.  A  puerperal  pelvic 
cellulitic  abscess  bursting  into  the  peritoneum  causes  general 
peritonitis,  because  it  contains  pyogenous  streptococci,  which 
rapidly  multiply  in  serous'  cavities  and  are  capable  of  exerting 
the  most  deleterious  effects.  Gonorrhceal  tubal  pus  cannot  do 
this  ;  its  microbes  do  not  find  in  the  peritoneum  conditions  for 
their  increase;  the  pus,  therefore,  acts  as  an  aseptic  foreign 
body,  becomes  encapsuled,  and  is  finally  absorbed." 

That  this  favorable  termination  does  not  always  follow  gon- 
orrhceal infection  of  the  peritoneal  cavity  is  well  shown  by  a 
case  reported  by  Loven  ("  Fall  von  Gonorrhoe  bei  einen  fiinf 
jiihrigen  Miidchen  ;  Peritonitis ;  Tod,"  Schmidt's  JahrbWcher,  B. 
ccxiv.  p.  39)  which  is  by  no  means  an  isolated  one.  The  source 
of  infection  could  not  be  learned  in  this  case,  but  the  diagnosis 
of  gonorrhoeic  ascending  infection  was  positive.  The  disease 
commenced  as  an  ordinary  vulvo-vaginal  blennorrhoea,  which 
consecutively  extended  to  the  uterus  and  Fallopian  tubes,  and 
terminated  in  pelvic  and  diffuse  peritonitis.  It  is  possible  that 
in  this  case  a  secondary  infection  had  taken  place,  as,  at  the 
necropsy,  chain  cocci  were  found  in  the  peritoneal  cavity. 

The  Gonococcus  and  Purulent  Ophthalmia. — Haab  [Der 
Micrococcus  der  Blenorrhcea  neonat.,  Wiesbaden,  1881)  showed 
that  the  microorganism  found  in  gonorrhceal  pus  and  the  secre- 
tion of  purulent  ophthalmia  are  identical.  He  placed  great  stress 
on  the  fact  that  according  to  his  own  observations  the  gono- 
coccus is  always  present  in  the  secretions  of  purulent  ophthalmia, 
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and  that  it  is  never  found  in  the  simple  inflammatory  or  catar- 
rhal form. 

VVidmark  ("  Bakteriologische  Studien  fiber  purulente  Con- 
junctivitis und  gonorrhoische  Urethritis,"  Hygiea,  B.  xlvi.,  1884) 
examined  twenty-four  cases  of  purulent  conjunctivitis  in  refer- 
ence to  the  existence  of  the  gonococcus,  using  Welander's 
method.  In  most  of  the  cases  he  found  the  microbe.  The 
gonococcus  was  found  free  in  the  secretions,  the  pus  corpuscles, 
and  the  epithelial  cells.  He  believes,  with  Welander,that  durmg 
the  period  of  incubation  the  microbes  remain  attached  to  the 
epithelial  cells,  and  are  reproduced  there,  whence  they  later 
penetrate  into  the  deeper  tissues.  After  a  time  they  almost 
disappear  in  the  secretions,  without,  at- the  same  tmie,  any  im- 
provement taking  place  in  the  catarrhal  condition.  From  a 
practical  standpoint  these  observations  are  important,  as  they 
prove  the  importance  of  early  treatment  before  the  microbes 
have   passed   beyond   the   reach   of  local   applications   of  anti- 

mycotic  remedies. 

Among  other  prominent  ophthalmologists,  Sattler,  Lebert, 
and  Hirschberg  recognize  the  gonococcus  of  Neisser  as  the 
specific  cause  of  gonorrhoea  and  its  identity  with  the  coccus 
found  in  specific  purulent  ophthalmia. 

The  Gonococcus  in  Abscesses.— Opinions  are  divided  in 
reference  to  the  pyogenic  properties  of  the  gonococcus.  In 
infections  of  the  mucous  membrane  its  pus-producing  property 
is  well  known,  but  at  present  is  not  attributed  to  its  direct  effect 
on  the  tissues,  but  to  the  action  of  ptomaines  which  it  produces. 
A  number  of  cases  have  been  reported  which  appear  to  show 
that  under  certain  circumstances  the  microbe  enters  the  circula- 
tion and  is  the  cause  of  metastatic  abscesses,  and  on  this  account 
should  be  classed  with  the  pus  microbes. 

Horteloup  relates  the  case  of  a  man,  twenty-seven  years  of 
age  who  had  suffered  from  gonorrhoea  for  several  months, 
in  whom  an  abscess  formed  in  the  clavicular  region,  which  was 
incised  and  in  the  pus  numerous  gonococci  were  found. 

Schwarz  [Savunliing  klin.  Vortrllge,  1886,  No.  279)  asserts  that 
the  gonococcus  is  constantly  found  in  the  effusion  of  joints  in 
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gonorrhceal  rheumatism,  in  abscesses  caused  by  gonorrhoea, 
and  in  the  glands  of  Bartholin.  He  further  states  that  it  is 
found  free  in  the  fluid,  but  mostly  it  is  incorporated  in  the  proto- 
plasm of  pus  corpuscles.  Petrone  detected  the  specific  microbe 
in  the  effusion  of  joints,  and  in  the  blood,  in  two  patients  suffer- 
ing from  gonorrhceal  rheumatism.  He  regarded  the  joint  com- 
plications as  metastatic  processes  caused  by  the  gonorrhoeal 
infection. 

Kammerer  ("  Ueber  gonorrhoische  Gelenkentziindung,"  Cen~ 
tralhlatt  f.  Chinirgie,  1884,  No.  4)  examined  the  fluid  from  two 
cases  of  gonorrhceal  arthritis,  and  found  micrococci  present  in 
one  and  absent  in  the  other. 

At  a  meeting  of  the  Gesells.  d.  Aerzte,  in  Ziirich,  Prof  Haab 
(Correspondence,  British  Medical  Journal,  June  2,  1888)  read  a 
paper  on  a  generalized  or  constitutional  gonorrhceal  infection 
developing  consecutively  to  specific  urethritis.  He  often  met 
cases  of  gonorrhoeal  iritis  and  irido-cyclitis,  as  well  as  of  con- 
junctivitis, originating  without  any  direct  transmission  of  the 
urethral  discharge.  In  cases  of  the  latter  kind  no  gonococci 
were  present  in  the  conjunctival  secretion,  the  disease  usually 
running  a  mild  and  favorable  course.  He  further  cites  a  strik- 
ing case  of  general  infection  after  urethral  gonorrhoea,  in  which 
death  was  threatening  in  consequence  of  extreme  exhaustion, 
caused  by  a  continuous,  uncontrollable  fever  of  many  weeks' 
duration.  The  man  was  suffering  from  effusion  into  his  knee- 
and  elbow-joints,  abscesses  in  the  left  axilla,  prolonged  and 
obstinate  cystitis,  and  double  ophthalmia  of  the  severest  kind, 
ending-  in  complete  destruction  of  one  eye  and  a  serious  disor- 
ganization of  the  other.  No  microbes  were  found  in  the 
articular  exudation,  but  the  axillary  abscess  was  found  to  contain 
staphylococcus.  Prof.  Haab  seems  to  think  that  this  case  is  an 
instance  of  a  mixed  general  infection  with  gonococcus  plus 
staphylococcus. 

Bergmann  ("Gonitis  gonorrhoica  mit  Coccen,"  St.  Petei-sbiirger 
med.  Woclienschrift,  1885,  No.  35)  found  gonococci  in  pus  re- 
moved from  a  knee-joint  of  a  patient  suffering  from  gonorrhoea, 
three  weeks  after  the  beginning  of  the  urethritis. 
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Haslund  ("  Beitrag  zur  Pathogenese  des  gonorrhoischen 
Rheumatismus,"  Vierteljaltrsschrift  f.  Derm.  u.  Syph.,  B.  ix.  p.  359), 
on  the  other  hand,  was  unable  to  find  the  specific  cocci  of 
gonorrhcea  in  eleven  cases  of  synovitis  in  gonorrhoeal  patients. 

Hoffa  ("  Bacteriologische  Mitth.  aus  der  chir.  Klinik  des 
Prof  Maas,  Wiirzburg,"  Fortscliritte  der  Medicin,  B.  x.  p.  75) 
found  no  gonococci  in  a  purulent  synovitis  occurring  in  a  patient 
suffering  from  gonorrhcea,  but  in  two  cases  in  which  bubo  formed 
he  found  staphylococcus  pyogenes  albus  and  aureus  in  the  pus 
of  the  abscesses,  but  no  gonococci.  These  were  undoubtedly 
cases  in  which  suppuration  in  the  glands  was  caused  by  a  mixed 
infection. 

Svalvno^ [Wratsch,  1886,  No.  31)  examined  the  sero-purulent 
contents  removed  from  the  knee-joint  by  aspiration,  in  a  patient 
twenty-eight  years  of  age,  six  weeks  after  gonorrhoeal  infection 
and  two  weeks  after  the  commencement  of  the  joint  affection, 
and  found  numerous  clusters  of  gonococci  within  the  pus  cor- 
puscles.    Afanasieff  made  similar  observations. 

Sahli  has  recorded  a  very  interesting  case  of  gonorrhoeal 
metastasis  of  the  skin.  In  a  patient  who  for  two  months  had 
suffered  from  gonorrhoea,  there  appeared  two  abscesses,  as  large 
as  a  man's  fist,  situated  in  the  region  of  the  knee-joint.  On 
incision  a  large  quantity  of  sero-sanguinolent  pus  escaped. 
Microscopical  examination  revealed  the  presence  of  typical 
gonococci  embedded,  as  usual,  within  pus  corpuscles. 

Some  pathologists,  among  them  Watson  Cheyne  ("  Lectures 
on  Suppuration  and  Septic  Diseases,"  Brit.  Med.  jfoiirn.,  February 
15,  March  3,  10,  1888),  assert  that,  when  in  cases  of  gonorrhoea 
suppurative  adenitis  and  para-adenitis  in  the  inguinal  glands  take 
place,  pus  microbes  are  present  in  the  pus,  and  the  suppuration 
must  be  considered  as  the  consequence  of  a  mixed  infection. 

Diagnostic  Value  of  the  Gonococcus. — Neisser,  Bumm, 
Bockhardt,  Eschbaum,  Newberry,  Campona,  Aufrecht,  Schwarz, 
Lundstrom,  Weiss,  Ehrlich,  Brieger,  Hartdegen,  and  others  have 
never  failed  in  finding  the  gonococcus  present  in  gonorrhoeal  dis- 
charges.    The  best  ophthalmologists  rely  upon   its  presence  in 
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differentiating  between  specific  and  simple  conjunctivitis.  Only  a 
few  authorities  have  arrayed  themselves  against  Neisser's  claim. 

Sanger  ( "  Gonorrhoeal  Disease  of  the  Uterine  Appendages 
and  its  Operative  Treatment,"  Arclih'  f.  Gynclkologie,  B.  xxv., 
Heft  i)  states  that  the  hope  aroused  by  the  discovery  of  Neisser, 
that  in  the  gonococcus  we  should  find  the  means  of  diagnosing 
chronic  gonorrhoea,  had  proved  to  be  in  vain,  and  holds  it  to 
be  an  established  fact  that  gonorrhoea  can  exist  without  the 
demonstrable  presence  of  gonococci.  The  absence  of  the  gono- 
coccus proved  nothing  against  the  gonorrhoeal  nature  of  the 
disease;  whilst  the  presence  of  diplococci,  in  view  of  the  occur- 
rence of  non-pathogenic  forms,  did  not  prove  the  gonorrhoeal 
nature  of  the  disease.  If  the  cocci  cannot  be  found,  they  may 
have  been  somewhere  broken  up,  while  a  ferment  produced  by 
them  may  still  be  active ;  or  they  are  absent  from  the  secretion 
while  present  in  the  tissues  ;  or  there  exists — and  this  would 
render  the  high  degree  of  infectiousness  of  a  comparatively 
trifling  amount  of  secretion  in  latent  gonorrhoea  the  most  intel- 
ligible— a  permanent  form  (Dauer-form)  of  the  gonococcus  not 
yet  discovered. 

Eugen  Friinkel  (*'  Bericht  liber  eine  bei  Kindern  beobachtete 
Endemic  infektioser  Kolpitis,"  Virchow's  Archiv,  B.  xci.x.  p.  251) 
claimed  to  have  found  a  diplococcus  in  the  secretions  of  non- 
gonorrhoeal  colpitis  in  children  which  could  not  be  distinguished 
from  the  gonococcus  of  Neisser.  He  therefore  argued  that  for 
diagnostic  purposes  the  simple  presence  of  the  microbe  could 
not  be  relied  upon,  and  cultivation  and  inoculation  experiments 
became  necessary  in  order  to  differentiate  between  the  specific 
and  non-specific  diplococcus.  Later,  after  resorting  to  another 
method  of  staining,  he  satisfied  himself  that  the  diplococcus 
was  identical  with  Neisser's  gonococcus. 

Sinety  and  Henneguy  have  made  special  observations  in 
reference  to  the  presence  of  the  gonococcus  in  the  pus  of  gon- 
orrhoeal urethritis  in  the  female  and  found  it  present  only  in 
cases  in  which  the  urine  was  of  alkaline  reaction,  while  they 
failed  to  find  it  when  the  urine  was  acid. 

Sternberg  {The  Medical  News,  January  20,  1883)  cultivated  a 
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micrococcus  from  gonorrhoeal  discharges  in  bouillon  which  in 
its  morphology  resembled  the  gonococcus  described  by  Neisser. 
He  made  numerous  inoculation  experiments  in  animals  and  a 
few  in  man  with  only  negative  results.  Subcutaneous  injections 
of  a  pure  culture  also  proved  harmless.  He  came  to  the  con- 
clusion that  the  micrococcus  which  he  found  corresponded  to 
the  micrococcus  ureae  of  Cohn;  the  pathogenic  effect  of  which 
has  been  shown  to  be  the  cause  of  alkaline  fermentation  of 
urine  (Pasteur). 

Leistikow  {Deutsche  Medicinal-Zeitiing ,  September  7,  1882)  has 
observed  that  during  the  first  stage  of  gonorrhoea,  when  the 
discharge  is  thick  and  abundant,  but  few  gonococci  could  be 
found.  They  were  found  abundant  in  the  thin  and  scanty  secre- 
tion of  the  later  stages,  sometimes  even  when  the  disease  had 
existed  for  a  year.  All  authorities  who  have  studied  the  rela- 
tions of  the  gonococcus  to  gonorrhoea  with  the  greatest  care, 
insist  that,  for  diagnostic  purposes,  it  is  not  only  necessary  to 
demonstrate  its  presence,  but  to  ascertain  its  intra-cellular  loca- 
tion and  the  manner  in  which  this  microbe  arranges  itself  in 
groups  in  the  protoplasm  of  the  cell  between  the  nucleus  and 
the  envelope  of  the  cell,  and  these  conditions  should  be  studied 
with  the  greatest  care  in  all  medico-legal  cases  in  which  a 
positive  opinion  must  rest  on  a  microscopical  examination  of 
the  secretion. 

XXI.  Syphilis. 

The  infectious  microbic  nature  of  syphilis  is  so  evident  that 
no  one  for  a  moment  would  dare  to  question  it,  and  yet  with  all 
modern  improvements  for  bacteriological  research  and  the  preva- 
lence of  this  affection  at  all  times,  and  all  over  the  world,  it  is 
strange  that,  so  far,  it  has  not  been  possible  to  furnish  positive 
and  convincing  proof  of  the  existence  of  a  definite,  specific 
microorganism  in  all  syphilitic  lesions,  and  to  demonstrate  its 
etiological  relation  to  this  disease.  It  is  interesting  and  profit- 
able to  know  what  has  been  done  during  the  last  few  years  in 
the  bacteriological  study  of  syphilitic  lesions,  and  although  the 
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Syphilis  bacilli  from  a  papule,  after  a  preparation  from  Lustgaiten. 
2500  diam. 
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claims  which  have  been  made  are  in  all  probability  unfounded, 
I  will  give  a  brief  resmne  of  the  literature  on  this  subject. 

In  1884  Lustgarten  [Wiener  ined.  Wochenschrift,  1884,  No.  47) 
announced  that  he  had  found  a  bacillus  in  two  cases  of  initial 
sclerosis  and  in  a  syphilitic  gumma,  for  which  he  claimed 
specific  pathogenic  properties.  Nearly  at  the  same  time,  and 
without  knowledge  of  Lustgarten's  work,  Doutrelepont  found  a 
bacillus  in  a  primary  hard  chancre,  two  broad  condylomata,  and 
in  one  case  of  syphilitic  papular  eruption  of  the  skin,  which 
resembled  closely  the  bacillus  of  tuberculosis.  He  found  it 
difficult  to  stain  this  bacillus,  but  finally  succeeded  with  gentian- 
violet.  In  the  beginning  of  the  year  1885,  Lustgarten  ("Die 
Syphilisbacillen."  Mit.  4  Tafeln,  Wiener  ined.  Jahrb.,  1885)  pub- 
lished his  second  paper,  in  which  he  gave  an  accurate  description 
of  the  bacillus  and  the  results  of  a  more  extended  investigation 
of  the  subject.  He  had  in  the  meantime  examined  numerous 
specimens  of  syphilitic  lesions,  and  as  he  had  invariably  been 
able  to  demonstrate  the  presence  of  the  bacillus  in  them  and  its 
absence  in  two  soft  chancres,  he  expressed  his  firm  conviction 
that  the  bacillus  was  the  specific  cause  of  the  disease. 

Description  of  Lustgarten's  Bacillus  of  Syphilis. — The 
bacilli  are  rods  3  to  4  niicromillimetres  in  length,  and  0.88 
micromillimetre  in  thickness,  resembling  somewhat  the  bacilli 
of  leprosy  and  tuberculosis.  The  rods  are  not  straight,  but 
somewhat  curved,  or  S-shaped.  After  staining,  light  oval  spots 
were  seen  within  their  protoplasm  which  were  thought  to  be 
spores.  The  bacilli  were  never  seen  free,  but  were  always  found 
in  the  interior  of  nucleated  cells  which  are  more  than  double 
the  size  of  leucocytes.  The  bacilli  have  been  observed  in  the 
discharge  of  the  primary  lesion,  and  in  the  hereditary  affections 
of  tertiary  gummata. 

Staining. — Lustgarteii s  Method.  Sections  are  placed  for  from 
twelve  to  twenty-four  hours  in  the  following  solution  at  the 
ordinary  temperature  of  the  room,  and  finally  the  solution  is 
warmed  for  two  hours  at  60°  C.  (140°  F.): 

Concentrated  alcoholic  solution  of  gentian-violet       11  parts. 
Aniline  water    .  .  .  .  .  .  .      100     *' 
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The  sections  are  then  placed  for  a  few  minutes  in  absolute  alcohol, 
and  from  this  transferred  to  a  1.5  per  cent,  solution  of  perman- 
ganate of  potassium.  After  ten  minutes  they  are  immersed 
for  a  moment  in  a  pure  concentrated  solution  of  sulphurous  acid. 
If  the  section  is  not  completely  decolorized,  immersion  in  the 
alcohol  and  in  the  acid  must  be  repeated  three  or  four  times. 
The  sections  are  finally  dehydrated  with  absolute  alcohol, 
cleared  with  clove-oil,  and  mounted  in  Canada  balsam.  Giacomi 
has  simplified  and  improved  this  method.  He  immerses  cover- 
glass  preparations  by  staining  them  for  a  few  moments  in  a  solu- 
tion of  fuchsin,  after  which  they  are  washed  in  water  to  which 
a  few  drops  of  a  solution  of  chloride  of  iron  have  been  added. 
Complete  decolorization  is  effected  in  a  concentrated  solution 
of  chloride  of  iron. 

Doutrelepont  and  Schiitz  obtained  good  results  by  staining 
in  a  one  per  cent,  gentian  solution,  decolorizing  in  a  solution  of 
nitric  acid  i:  15,  and  after-staining  with  safranin;  after  which 
they  are  dehydrated  in  a  sixty  per  cent,  solution  of  alcohol, 
cleared  in  clove-oil,  and  mounted  in  Canada  balsam.  After  this 
process  the  bacilli  are  stained  blue  and  the  tissues  red. 

Gottstein  immersed  the  sections  for  twenty-four  hours  in 
fuchsin  solution,  after  which  they  were  washed  in  water  and 
transferred  into  pure  or  diluted  tincture  of  chloride  of  iron, 
dehyrated  in  alcohol,  and  cleared  up  in  oil  of  cloves  or  xylol, 
when  they  are  ready  to  be  embedded  in  Canada  balsam.  This 
method  stains  the  bacilli  a  red  or  dark  violet  color. 

Cultivation  Experiments. — Lustgarten's  cultivation  experi- 
ments did  not  succeed.  Few  attempts  to  reproduce  the  bacillus 
upon  different  nutrient  media  have  yielded  positive  results. 
Klebs  succeeded  best  in  cultivating  them  upon  a  gelatine  pre- 
pared from  the  bladder  of  a  kind  of  sturgeon  (Hausenblasen- 
gallerte)  found  in  some  of  the  rivers  of  Russia.  Inoculations  of 
gelatine  kept  at  the  ordinary  temperature  of  the  room  produced, 
after  thirty-seven  days,  around  the  implanted  piece  of  tissue  a 
grayish-yellow  culture.  In  one  instance  the  same  culture 
medium  was  inoculated  with  the  blood  of  an  infected  monkey, 
when  on  the  fifth  day  a  brownish   zone  had  formed  around  the 
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streak  made  by  the  needle,  which  on  microscopical  examination 
was  seen  to  be  composed  exclusively  of  small  bacilli.  Embedded 
in  the  culture,  granules  were  also  found,  which  were  thought 
might  be  spores.  Similar  results  have  since  been  obtained  by 
Martineau  and  Hammonic  {Les  Bacteries,  par  Cornil  et  Babes, 
p.  774)  and  Birch-Hirschfeld  [Centmlblatt f.  d.  med.  Wiss.,  1882, 
Nos.  33,  44),  who  cultivated  the  bacillus  from  the  primary  lesion, 
condylomata,  and  gummata  of  internal  organs. 

Inoculation  Experiments. — The  transmission  of  syphilis  to 
animals  by  implantation  of  syphilitic  tissue,  or  by  inoculations 
with  cultures,  has,  so  far,  not  met  with  uniform  success,  as  it  has 
been  found  difficult  to  find  animals  susceptible  to  syphilitic  in- 
fection. 

Klebs's  experiments  on  monkeys  yielded  positive  results. 
Martineau  and  Hammonic  experimented  on  the  same  animal 
and  produced  the  disease  by  inoculation  with  a  pure  culture. 
They  observed  twenty-eight  days  after  inoculation  of  the  pre- 
puce two  indurations  which  were  followed  by  general  secondary 
symptoms.  In  one  case  in  which  Klebs  used  a  culture  for 
inoculation  an  abscess  formed,  and  the  animal  remained  appar- 
ently well  until  the  seventh  week,  when  a  granulation-swelling 
formed  at  the  base  of  the  upper  jaw  which  ulcerated,  and  from 
this  point  a  cheesy  infiltration  extended  to  the  base  of  the  skull; 
the  same  deposits  were  found  between  the  base  of  the  skull  and 
the  dura  mater.  From  the  abscess  which  still  contained  cheesy 
masses  lymphatic  infection  had  taken  place,  and  the  glands  also 
contained  cheesy  material.  No  miliar)^  tuberculosis  could  be 
found.  Bacilli  were  found  in  the  cheesy  material  which  were 
identical  with  those  contained  in  the  inoculation  material.  In 
another  case  a  piece  of  tissue  from  a  hard  chancre  was  implanted 
under  the  skin  of  one  of  the  posterior  extremities.  Six  weeks 
after  the  implantation  general  and  febrile  symptoms  supervened, 
attended  by  a  papular  eruption  on  the  forehead  and  face.  Death 
occurred  five  months  after  inoculation,  and  at  the  post-mortem 
syphilitic  lesions  were  found  in  the  skull  and  lungs. 
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Bacteriological  and  Experimental  Study  of  Syphilis. 

Doutrelepont  and  Schiitz  ("  Die  Bacillen  bei  Syphilis,'' 
Deutsche  med.  Wochenschrift,  1885,  No.  9)  are  more  reserved  in 
their  statements  than  Lustgarten  in  reference  to  the  causation 
of  syphilis  by  the  bacillus  just  described.  In  regard  to  the 
uniform  presence  of  a  bacillus  in  syphilitic  lesions  they  concur 
in  the  views  advanced  by  Lustgarten.  They  found  the  bacil- 
lus between  and  within  cells.  They  consider  it  as  the  probable 
cause  of  syphilis,  but  they  thought  that  further  proof  must  be 
furnished  by  culture  and  inoculation  experiments  before  this 
question  could  be  definitely  settled. 

Doutrelepont  found  the  bacillus  taken  from  the  blood  near 
a  syphilitic  lesion  of  the  skin,  and  from  a  syphilitic  primary 
sclerosis  of  the  upper  lip  produced  a  feeble  culture  upon  solidi- 
fied hydrocele  fluid. 

Matterstock  {Sitzungsbericht  d.  phys.-nied.  Gesellschaft  su 
Wurzburg,  1885,  und  Ueber  Bacillen  bei  Syphilis,  Wiirzburg, 
1885),  after  a  careful  examination  of  100  sections  and  150 
specimens  of  secretions  from  syphilitic  lesions,  supported  in 
the  main  the  views  held  by  Lustgarten,  and  places  great  im- 
portance upon  microscopical  examination  of  syphilitic  pro- 
ducts as  a  diagnostic  measure.  Conjointly  with  Bitter,  of 
Osnabriick,  he  found  the  disintegrated  bacilli  described  by 
Doutrelepont  in  the  shape  of  granular  masses,  which  outlined 
the  size  and  shape  of  the  bacilli.  He  often  saw  the  bacilli 
between  the  cells  and  the  connective-tissue  fibrillas.  He  states 
that  the  bacillus  is  not  present  in  large  numbers  in  the  speci- 
mens, and  unless  carefully  searched  for  may  not  be  found.  As 
it  can  be  found  in  the  lesions  of  all  three  stages  of  the  disease, 
he  asserts  that  its  etiological  importance  can  be  no  longer 
doubted,  even  although  cultivation  and  inoculation  experiments 
have  so  far  not  furnished  the  crucial  test.  Later  the  same 
author  found  similar  bacilli  in  the  secretions  of  the  genital 
organs  in  patients  in  whom  syphilis  could  be  excluded  with 
certainty. 

Andromico    ("  Ueber    die    parasitiire    Genese    der    Syphilis,'' 
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Vierteljahrsschrift  f.  Der'm.  ?/.  Syph.,  1886,  p.  475)  claims  to  have 
cultivated  from  a  flat  nodule  of  the  skin  in  a  syjDhilitic  patient, 
cocco-bacteria  which,  injected  under  the  skin  of  a  rabbit,  pro- 
duced a  typical  indurated  ulcer,  followed  by  glandular  infiltration. 
He  also  inoculated  a  cat  with  fluid  contents  of  a  syphilitic 
pemphigus  with  the  result  of  producing  a  hard,  painless  swell- 
ing followed  by  a  papular  eruption  of  the  skin,  and  loss  of  hair 
of  the  skin  covering  the  abdomen.  The  fluid  injected  and  the 
syphilitic  lesions  in  the  animal  contained  the  same  bacteria 
which  he  had  cultivated  from  the  sj-philitic  nodule  of  the  skin. 

Doutrelepont  ("  Ueber  die  Bacillen  bei  Syphilis,"  Vierteljahrs- 
schrift f.  Derm.  it.  Syph.,  1887,  p.  lOi).  after  more  extended 
observations,  has  come  to  the  positive  conclusion  that  bacilli 
are  always  present  in  syphilitic  lesions,  and  even  in  the  blood 
of  patients  suffering  from  syphilis,  and  insists  that  in  spite  of 
the  discovery  of  the  bacillus  of  smegma  they  must  be  regarded 
as  the  cause  of  syphilis. 

Zeissl  ("  Untersuchungen  uber  den  Lustgarten  schen  Bacillus 
in  Syphilisproducten  und  Secreten  derselben,"  Wieiier  ined. 
Presse,  1885,  No.  48)  examined  sections  from  nine  cases  of 
initial  sclerosis  for  bacilli,  and  found  them  present  only  in  one, 
and  in  this  one,  only  two  were  to  be  seen.  Baumgarten  readily 
detected  Lustgarten's  bacillus  in  a  specimen  taken  from  a  hard 
chancre  by  resorting  to  De  Giacomi's  method  of  staining  after 
he  had  failed  in  numerous  instances  with   Lustgarten's  method. 

Haberkorn  claims  to  have  found  in  the  blood  of  syphilitic 
patients  a  microorganism  which  he  describes  as  a  round,  oval, 
or  short  cylindrical-shaped  spore  of  darkened  color,  o.ooi  to 
0.002  millimetre  in  diameter,  which  is  also  found  in  close 
proximity,  or  adherent  to  white  blood-corpuscles.  He  also 
claims  to  have  cultivated  this  microbe. 

Marcus  (These  de  Paris,  Annales  de  Derm,  et  Syph.,  1885)  dis- 
covered another  microbe  which  he  believed  to  be  the  cause  of 
syphilis.  He  found  in  syphilitic  lesions  cocci  arranged  in  groups 
of  from  six  to  seven,  which  could  be  readily  stained  with 
gentian-violet.  They  resist  the  action  of  alcohol,  and  are  easily 
deprived  of  their  color  in  acidulated  alcohol.     He  made  success- 
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ful  cultivations,  but  his  inoculation  experiments  yielded  only- 
negative  results. 

Another  bacillus  which  was  supposed  to  be  the  cause  of 
syphilis  was  described  by  Eve  and  Lingard  (  On  a  Bacillus 
Cultivated  from  the  Blood  and  from  Diseased  Tissues  in  Syphilis, 
1886).  This  bacillus  contained  spores  and  was  readily  cultivated. 
It  appeared  in  the  form  of  rods  somewhat  variable  in  length, 
which  on  staining  showed  that  the  different  segments  were 
unequally  stained.  The  most  successful  results  in  staining  were 
obtained  with  Humbolt-red,  in  aniline  oil,  and  decolorization 
in  alcohol.  Gram's  method  was  also  found  efficient,  while 
Lustgarten's  yielded  only  negative  results.  The  cultures  grew 
upon  solid  blood  serum  or  hydrocele  fluid  and  agar-agar. 

Disse  and  Taguchi  ("  Ueber  das  Contagium  der  Syphilis," 
Deutsche  med.  Wochenschrift,  1885,  No.  48.  and  same,  1886,  No 
14)  examined  the  blood  of  patients  suffering  from  secondary 
syphilis,  and  found  in  it  almost  constantly  cocci  of  one  micro- 
millimetre  in  diameter,  isolated,  or  in  colonies  between  the  blood 
corpuscles.  The  cultures  upon  different  nutrient  media  appeared 
as  grayish-white  masses.  All  culture  media  with  the  exception 
of  solid  blood  serum  were  liquefied  by  them,  and  it  is  the  first 
time  that  we  have  an  account  of  the  liquefaction  of  agar-agar  by 
microbes.  In  the  cultures  the  microbes  appear  in  pairs  which 
give  them  the  appearance  of  short  rods  with  a  light  space  in  the 
middle  at  the  point  of  junction  of  the  two  cocci.  They  ex- 
hibited active  movements,  and  reproduction  was  seen  to  take 
place  by  simple  segmentation.  Gram's  method  of  staining 
proved  most  successful.  Isolated  cocci,  the  authors  believe, 
exist  in  the  blood  of  patients  the  subject  of  latent  syphilis,  and 
in  cultures  made  from  them  the  diplococcus  appears.  With  a 
pure  culture  seven  rabbits,  two  sheep,  five  dogs,  and  one  white 
mouse  were  inoculated.  Under  strict  antiseptic  precautions  the 
microbes  were  introduced  into  the  subcutaneous  tissue  through 
a  minute  incision.  Diplococci  were  found  in  the  blood  of  the 
dogs  and  rabbits  after  ten  days,  in  the  sheep  after  three  weeks, 
and  their  presence  remained  constant  for  several  months. 
Among  the  dogs  were  four  females;  two  of  them  were  pregnant 
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at  the  time  of  inoculation,  and  all  of  the  pups  died  soon  after 
they  were  born.  Some  of  the  inoculated  animals  died  at 
different  times,  and  the  others,  with  the  exception  of  two,  were 
killed  in  from  two  to  eight  months  after  inoculation.  In  none 
of  the  animals  could  any  infection  of  the  skin  or  mucous  mem- 
branes be  found.  Induration  at  the  point  of  inoculation  was 
noticed  in  only  one,  and  it  disappeared  eighteen  days  after  the 
inoculation.  In  all  of  the  animals  characteristic  pathological 
changes  were  found  in  the  heart,  lungs,  liver,  and  kidneys. 
The  authors  believe  that  the  syphilitic  virus  in  animals,  like  in 
man,  acts  upon  the  bloodvessels,  only  that  in  animals  the 
morbid  changes  take  place  in  other  organs.  In  animals  the 
vessels  of  the  skin  remain  exempt,  while  the  vessels  in  the 
heart,  lungs,  liver,  and  kidneys  are  diseased.  Quite  frequently 
the  vessels  of  the  brain  were  also  found  diseased,  but  very 
seldom  the  vessels  of  the  intestines.  Syphilitic  gummata  were 
also  found  less  frequently  than  in  man.  The  authors  claim  that 
the  microbes  live  in  the  circulating  blood,  and  they  found  them 
in  great  abundance  in  the  affected  tissue,  in  which  they  appeared 
to  have  only  a  limited  existence.  They  believe  that  syphilis 
becomes  latent  as  soon  as  the  cocci  cease  to  grow. 

From  the  above  extracts  of  the  current  literature  on  the  eti- 
ology of  syphilis,  it  can  be  seen  that  different  microbes  have 
been  found  in  the  blood  and  tissue  lesions  of  patients  suffer- 
ing from  syphilis,  and  that  the  discoverers  of  each  of  them 
claimed  to  have  found  the  cause  of  syphilis.  So  far,  no  uniform 
results  have  been  obtained,  and  it  must  be  left  for  future  research 
to  discover  a  new  microbe,  or  to  substantiate  some  one  of  the 
claims  made  in  the  past.  This  much  we  can  say  for  Lustgarten, 
that  he  has  at  least  pointed  out  the  proper  method  for  future 
investigations. 

TJie  Bacillus  of  Smegma. 

Soon  after  the  publication  of  Lustgarten's  second  paper,  Tavel 
{Archiv  de  physiol.  et  path.,  No.  7,  1885)  announced  that  he  had 
found  a  bacillus  in  the  smegma  and  secretions  of  the  mucous 
membranes  of  the  external  genital  organs,  which  in  shape  and 
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its  reaction  to  staining  material  proved  identical  with  the  bacillus 
described  by  Lustgarten.  Klemperer,  from  his  own  observa- 
tions, came  also  to  the  conclusion  that  the  smegma  bacillus 
resembled  Lustgarten's  bacillus,  that  their  identity  appeared 
more  than  probable.  Both  Tavel  and  Klemperer  mention  as  a 
distinguishing  feature  between  the  smegma  bacillus  and  the 
bacillus  of  tuberculosis,  that  the  former  is  completely  decolor- 
ized by  washing  the  dried  and  stained  preparation  for  a  minute 
and  a  half  in  a  33^^  per  cent,  solution  of  nitric  acid,  and  after- 
ward for  half  a  minute  in  absolute  alcohol.  In  specimens  thus 
treated,  the  bacilli  disappear,  while  the  tubercle  bacilli  similarly 
treated  remain  deeply  stained. 

In  September,  1885,  Doutrelepont  published  his  observations 
on  the  smegma  bacillus,  wherein  he  corroborates  Tavel's  obser- 
vations (Tavel,  "Zur  Geschichte  der  Smegmabacillen,"  Central- 
blatt  f.  Bad.  u.  Parasitcnhinde,  B.  i.  No.  23). 

Secondary  Infection  of  Syphilitic  Lesions  zvitli  Pus  Microbes. 

Kassowitz  and  Hochsinger  ("  Ueber  einen  Mikro-organismus 
in  den  Gewheben  hereditar  syphil.  Kinder,"  Wiener  med.  Blatter, 
B.  ix.,  1886)  reported  during  the  early  part  of  the  year  1886  that 
they  had  found,  by  means  of  a  modification  of  Gram's  method 
of  staining,  a  chain  coccus  in  the  contents  of  pemphigus  bullae, 
the  bones,  liver,  pancreas,  lungs,  and  thymus  gland  of  five 
syphilitic  children  who  had  died  soon  afterbirth.  The  microbes 
were  found  within  the  vessels  and  the  paravascular  spaces ;  the 
finer  capillaries  were  sometimes  seen  to  be  completely  filled  with 
them.  The  cocci  were  found  in  close  contact  with  the  red  blood- 
corpuscles,  but  never  in  their  interior,  or  within  other  cells.  They 
were  only  found  in  organs  in  which  syphilitic  lesions  could  be 
detected  by  naked  eye  appearances,  or  by  microscopical  exami- 
nation, and  could  never  be  found  in  the  same  places  in  non- 
syphilitic  children.  From  the  streptococcus  of  erysipelas  these 
microbes  differed  as  they  were  found  either  within  or  in  the 
immediate  vicinity  of  bloodvessels,  and  from  the  streptococcus 
pyogenes  in  that  they  did  not  cause  suppuration.  The  authors 
do   not   claim   that   this  microbe  is   the   cause   of  syphilis,  but 
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look  upon  this  discovery  as  an  important  episode  in  the  study 
of  syphiHs. 

Kolisko  has  examined  the  bodies  of  numerous  syphih'tic  chil- 
dren who  died  one  or  two  days  after  birth,  and  was  unable  to 
find  this  streptococcus  or  any  other  microorganism.  In  one 
case  in  which  the  child  lived  for  fourteen  days,  and  had  suffered 
from  furunculosis,  he  found  a  streptococcus  which  he  took  for 
the  streptococcus  pyogenes.  He  believed  that  this  microbe  had 
entered  the  body  through  an  open  pemphigus  blister,  the  um- 
bilicus, or  had  been  derived  from  the  furuncles.  In  another 
case  in  which  he  found  the  same  microorganism  in  the  liver,  he 
obtained  a  pure  culture  of  the  streptococcus  pyogenes  from 
blood  taken  from  the  liver. 

Chotzen  {Vierteljahresschrift f.  Derm.  u.  Syphilis,  1887,5.  109) 
states  that  in  searching  for  the  same  microbe,  in  Neisser's 
cliniqu'e,  it  was  found  once  in  bone,  five  times  in  the  skin,  four 
times  in  the  liver,  once  in  the  mucous  membrane  of  the  intestine ; 
in  the  last-mentioned  organ  the  microbe  was  found  in  great 
abundance,  not  in  the  vessels,  but  in  the  paravascular  and  lymph 
spaces.  In  bone  it  was  found  where  syphilitic  lesions  are  usually 
met  with.  As  the  result  of  his  observations  he  looks  upon  the 
streptococcus  only  as  an  accidental,  and  not  as  an  essential,  con- 
dition of  hereditary  syphilis.  In  cases  of  acquired  syphilis  it 
was  never  found.  As  this  streptococcus  must  be  different  from 
the  microbe  of  erysipelas  and  of  suppuration,  it  still  remains  an 
open  question  as  to  its  relation  to  syphilitic  infection.  From  a 
hypothetical  standpoint  he  regards  the  presence  of  the  strepto- 
coccus as  an  evidence  of  a  mixed  infection,  and  believes  that  it 
produces  death  by  giving  rise  to  sepsis.  The  presence  of  the 
coccus  in  the  medullary  tissue  of  the  epiphyseal  extremities  of  the 
long  bones  would  furnish  an  explanation  regarding  the  fre- 
quency with  which  lesions  are  found  here  in  children  suffering 
from  hereditary  syphilis.  As  points  of  entrance  of  the  strepto- 
coccus he  enumerates  coryza  and  inflammation  of  the  naso- 
pharyngeal space. 

Doutrelepont  ("  Streptokokken  und  Bacillen  bei  hereditiirer 
Syphilis,"  Centralblatt  f.  Bact.u.  Parasitenkunde,  B.  ii..  No.   13) 
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agrees  with  Chotzen  in  regard  to  the  character  and  etiological 
significance  of  the  streptococcus  found  in  children  suffering 
from  congenital  syphilis.  He  has  found  it  in  the  papular  erup- 
tions of  the  skin,  and  believes  that  it  enters  the  lymph  spaces 
here  and  through  these  channels  reaches  the  general  circulation 
and  distant  organs.  The  frequency  with  which  suppuration  in 
bones  and  other  organs  is  met  with  in  children  soon  after  birth, 
and  sometimes  in  utero,  would  suggest  that  the  secondary  infec- 
tion results  from  the  introduction,  sometimes  tlirough  the 
maternal  circulation,  at  others  through  lesions  after  birth  of  pus 
microbes,  which  become  localized  in  organs  the  seat  of  syphi- 
litic lesions  where,  in  the  course  of  time,  suppuration  takes  place. 
The  presence  of  an  abundance  of  pus  microbes  may  destroy  life 
by  sepsis  before  a  sufficient  length  of  time  has  elapsed  for  them 
to  manifest  their  pathogenic  properties. 

XXII.  On  the  Alleged  Microbic  Origin  of  Tumors. 

Small,  round-celled  sarcoma  resembles  in  its  histological  struc- 
ture granulomata  so  closely  that  under  the  microscope  it  would 
be  impossible  to  make  a  positive  differential  diagnosis  between 
the  two;  at  the  same  time  all  malignant  tumors  in  their  clinical 
behavior  have  so  many  things  in  common  with  infective  swell- 
ings that  it  does  not  appear  strange  that  the  microbic  nature  of 
sarcoma  and  carcinoma  has  been  suspected  for  a  long  time,  and 
that  during  the  recent  strides  which  the  modern  science  of  bac- 
teriology has  made,  this  subject  has  been  studied  by  the  most 
improved  methods  of  investigation. 

The  veteran  surgeon  and  pathologist.  Sir  James  Paget 
{Lancet,  1887,  No.  19),  has  recently  called  attention  to  the  resem- 
blance existing  between  cancer  and  benign  tumors  on  the  one 
hand,  and  specific  and  micro-parasitic  affections  on  the  other. 
He  believes  that  cancer  is  allied  to  the  group  of  specific  microbic 
diseases,  including  syphilis,  tuberculosis,  glanders,  leprosy,  and 
actinomycosis.  He  claims  that  cancer  and  these  specific  infec- 
tive diseases  constitute  a  group  of  growths  which  are  self-sus- 
taining, have  special   modes  of  degeneration  and  of  ulceration, 
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to  which  they  all  tend  ;  are  all,  at  some  time,  either  infective  to 
tissues  at  a  distance  by  transportation  of  parts  of  the  growth 
through  lymphatics  or  bloodvessels,  or  to  adjacent  parts  by  in- 
vasion, or  to  other  beings  by  inoculation ;  and  finally  they  all 
occur  by  preference  in  tissues  or  organs  the  subject  of  local  injury 
or  irritation.  He  is  strongly  inclined  to  the  supposition  that, 
like  in  the  infective  inflammatory  affections,  the  cg,use  of  cancer 
is  owing  to  the  presence  of  a  specific  microbe.  As  the  essential 
predisposing  cause  for  the  localization  of  the  as  yet  unknown 
cancer  microbe  he  regards  the  existence  of  a  susceptibility  in 
some  part  of  the  organism  which  determines  localization  in  the 
same  manner  as  is  furnished  by  the  brain  in  hydrophobia  and 
spinal  cord  in  tetanus. 

Microdrganisms  have  been  found  in  the  tissues  of  superficial 
carcinoma  and  in  secondary  carcinoma  of  internal  organs,  but 
even  Afanasieff,  who  studied  this  subject  with  the  greatest  care 
in  Klebs's  laboratory,  at  Prague  many  years  ago,  was  unable  to 
find  them  in  the  minute  miliary  nodules  of  disseminated  carci- 
noma. Weigert  found  bacilli  which  behaved  on  staining  like 
tubercle  bacilli  in  rapidly  growing  lympho-sarcoma,  and  Klebs 
in  leukemic  lymphomata. 

Last  fall,  Scheuerlen  {Deutsche  vied.  Wochenschrift,  1887,  No. 
48)  read  a  paper  before  the  Medical  Society  at  Berlin  which  at 
the  time  attracted  a  great  deal  of  attention,  and  which  was  imme- 
diately noticed  by  every  medical  journal  on  both  continents.  In 
this  paper  he  put  forth  the  claim  that  he  had  discovered  the 
microbe  of  carcinom.a.  From  ten  cases  of  carcinoma  of  the 
breast  he  had  made  inoculations  upon  solid  sterilized  ascites  and 
hydrocele  fluid.  Usually  on  the  third  day  a  growth,  in  the  form 
of  a  colorless  film,  was  seen  on  the  surface  of  the  serum,  which 
later  changed  into  a  yellowish-brown  color.  On  microscopic 
examination  it  was  found  that  this  culture  was  composed  of  short 
bacilli,  with  spores  which  could  be  readily  stained  with  the 
ordinary  reagents.  These  bacilli  could  not  be  seen  in  stained 
sections,  but  could  be  demonstrated  in  fresh  cancer  juice.  Six 
bitches  were  inoculated  by  injecting  material  from  the  pure  cul- 
tures directly  into  the  posterior  breast  gland,  and  fourteen  days 
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later  a  circumscribed  tumor  the  size  of  a  walnut  had  formed  at 
the  point  of  inoculation.  In  the  animals  killed  four  weeks  after 
inoculation  the  tumors  examined  under  the  microscope  were  seen 
to  be  composed  of  epithelial  cells,  in  which  the  spores  of  the 
bacilli  could  be  readily  identified. 

In  the  discussion  which  followed  the  reading  of  this  paper. 
Guttmann  agreed  with  the  author  that  the  bacilli  were  the  cause 
of  cancer.  Frimkel  thought  that  the  microbes  entered  the 
tumor  and  their  presence  only  indicated  that  the  tumor  tissue 
had  determined  localization  of  floating  microbes.  In  the  same 
journal  Schill,  of  Dresden,  states  that  he  has  found  in  cancerous 
and  sarcomatous  tissues  rod-shaped  microbes  which  he  suc- 
ceeded in  cultivating  on  gelatine. 

Freire  claims  priority  in  the  discovery  of  the  microbe  of  carci- 
noma. Perrin  and  Barnahei  and  Sanarelli,  both  of  Siena,  have 
also  found  a  bacillus  in  connection  with  the  etiology  of  malig- 
nant growths. 

Ballance  and  Shattock  {British  Med.  Journal,  Oct.  29,  1887) 
made  cultivations  from  twenty-two  cases  of  carcinoma,  the  ma- 
jority of  which  only  yielded  negative  results.  When  a  growth 
did  occur  the  organisms  were  the  same  as  those  described  and 
figured  by  various  observers  as  occurring  in  healthy  tissues. 

Francke's  ("Ueber  Aetiologie  und  Diagnose  von  Sarkom  und 
Carcinom."  Munch,  ined.  Wochenschrift,  1887)  experiments  began 
last  November,  and  he  had  already  seen  and  demonstrated  the 
bacillus  of  sarcoma  when  Scheuerlen's  discovery  was  announced. 
Francke  has  examined  nine  cancers  since  then,  and  in  all  has 
observed  the  carcinoma  bacillus  and  its  spores  as  described  by 
Scheuerlen.  His  observations  on  the  bacillus  of  sarcoma  were 
based  on  the  examination  of  three  cases. 

The  bacillus  found  in  them  was  thinner  and  longer  than  the 
cancer-bacillus.  The  cancer  bacillus,  on  the  average,  is  2  micro- 
millimetres  long,  and  0.4  micromillimetre  broad,  while  the 
sarcoma  bacillus  measures  3  to  4  by  0.4  micromillimetres. 
The  spores  of  the  sarcoma  bacillus  also  resemble  the  spores  of 
the  cancer-bacillus,  except  that  they  are  a  little  larger  and  have 
a  sharply  contoured  pole.     The  two  microbes  were  cultivated 
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upon  the  same  nutrient  soil,  producing  a  brown  pigment.  In- 
oculations of  the  pure  culture  of  the  sarcoma  bacillus  have  pro- 
duced no  results  as  yet,  but  Francke  thinks  that  four  weeks  is 
too  short  a  time  for  sarcoma  to  develop,  and  he  will  make 
another  report  later.  Pfeiffer  ("Der  Scheuerlensche  Krebs- 
bacillus  ein  Saprophyt,"  Dezi^sc/ie  med.  Wochenschrift,  1888,  No. 
11)  holds  that  Scheuerlen's  carcinoma  bacillus  is  a  saprophyte 
and  identical  with  the  proteus  mirabilis  of  Hauser. 

Baumgarten  ("Ueber  Scheuerlen's  Carcinom-bacillus,"  Central- 
blatt  f.  Bacteriologie  ii.  Parasitenkiinde ,  B.  iii.  No.  13)  found  a 
potato  bacillus  which  in  size  and  shape  resembled  Scheuerlen's 
bacillus  of  cancer,  only  that  it  exerted  a  somewhat  liquefying 
effect  on  gelatine.  He  found  a  similar  bacillus  in  a  sarcoma  of 
the  skull  and  breast  and  in  a  neuroma  of  the  hand.  That 
Scheuerlen's  bacillus  has  no  direct  etiological  bearing  to  cancer, 
he  claims  is  proved  both  by  its  occurrence  in  other  tumors,  and 
that  it  is  not  always  present  in  carcinoma.  He  believes  that  it 
is  a  potato  bacillus  which  has  a  wide  distribution  and  conse- 
quently likely  to  contaminate  culture  media. 

Senger  ("Studien  zur  Aetiologie  des  Carcinoms,"  ^^r/.  klin. 
Wochenschrift,  1888),  in  comparing  malignant  tumors  with  infec- 
tive processes,  affirms  that  their  resemblance  is  marked.  Thus 
carcinomia,  like  a  phlegmonous  inflammation,  follows  the  lym- 
phatic system,  and,  as  in  pyaemia,  gives  rise  to  metastasis.  Again, 
in  rare  cases,  carcinoma  appears  as  a  miliary  affection,  which  in  a 
very  short  time  becomes  diffuse  and  leads  to  serious  disturbances 
of  the  digestive  and  circulatory  organs.  Such  cases  can  only  be 
explained  by  assuming  that  minute  infective  particles  are  intro- 
duced into  the  circulation  which  give  rise  to  innumerable  embolic 
obstruction  in  the  capillary  vessels  where  independent  centres  of 
growth  are  established.  As  a  last  resemblance  may  be  men- 
tioned those  numerous  cases  of  tar,  paraffin,  and  chimney- 
sweeper's cancer,  which  often  attack  young  persons  in  whom  no 
predisposition  to  cancer  exists.  Senger  does  not  believe  that 
the  cause  of  cancer  is  a  microbe.  Under  strict  antiseptic  precau- 
tions he  made  implantation  experiments  of  carcinoma  tissue  in 
mice,  rabbits,  and  dogs,  and  on  examining  the  site  of  implanta- 
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tion  at  different  times  noticed  that  the  malignant  graft  was  in 
process  of  absorption,  or  had  disappeared  completely,  leaving 
only  a  minute  cicatrix  at  the  point  where  it  had  been  embedded. 
The  experiments  yielded  no  better  results  if  the  animals  were 
subjected  to  starvation  before  inoculation,  or  if  their  health  was 
impaired  from  any  other  cause. 

At  the  last  meeting  of  the  German  Congress  of  Surgeons, 
Hahn  ("Ueber  Transplantation  von  carcinomatoser  Haut."  Berl. 
klin.  Wochenschrift,  May  4,  1888)  gave  an  account  of  a  success- 
ful experiment  which  he  had  made  on  a  woman  suffering  from  a 
recurring  carcinoma  of  the  breast  which  had  advanced  beyond  the 
reach  of  operative  treatment.  The  breast  had  been  previously  ex- 
tirpated and  she  was  now  suffering  from  an  extensive  local  recur- 
rence with  innumerable  nodules  in  the  skin.  He  removed  six 
small  nodules  with  the  entire  thickness  of  the  skin,  and  then 
planted  them  .upon  the  opposite  healthy  breast,  from  which  six 
similar  pieces  of  skin  had  been  removed.  The  healthy  skin  was 
grafted  upon  the  places  where  the  nodules  had  been  excised.  The 
dressing  was  not  changed  until  the  thirteenth  day,  when  all  the  ma- 
lignant grafts  were  found  adherent  and  slightly  elevated  above  the 
niveau  of  the  surrounding  skin.  Four  weeks  after  the  grafting 
minute  nodules  were  found  around  two  of  the  grafts.  All  the  gvafts 
continued  to  increase  in  size,  and  at  the  time  of  death  (ten  weeks) 
had  attained  the  size  of  cherry-stones.  Microscopical  examina- 
tion of  the  nodules  surrounding  three  of  the  grafts  revealed  the 
histological  structure  of  true  carcinoma.  He  believed  that  the 
success  which  attended  his  experiment  was  due  to  the  fact  that 
only  new  cells  were  taken  by  the  excision  and  implantation  of 
recent  nodules.  In  referring  to  the  literature  on  the  subject  of 
cancer  inoculations,  he  states  that  the  first  successful  inoculation 
was  made  by  Langenbeck,  who  injected  cancer  juice  into  the 
jugular  vein  of  a  dog,  and  two  months  later  it  was  claimed  that 
two  cancerous  nodules  were  found  in  the  lung.  Follin  and  Lebert 
asserted  that  they  had  been  similarly  successful  in  transmitting 
the  disease  from  man  to  animals.  From  sixty  to  seventy 
grammes  of  finely  triturated  cancer  juice  taken  from  a  cancer  of 
the  breast  were  mixed  with  distilled  water  and  injected  into  the 
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jugular  vein  of  a  dog.  The  animal  died  two  weeks  after  the  in- 
oculation, when  a  few  firm  elastic  nodules,  the  size  of  a  pea,  were 
found  in  the  walls  of  the  heart,  and  numerous  nodules  the  size 
of  the  head  of  a  pin  throughout  the  liver.  Billroth,  Maas, 
Doutrelepont,  Alberts,  Senger,  and  others  obtained  only  nega- 
tive results.  Doutrelepont  made  inoculations  from  animal  to 
animal  with  no  better  effect.  In  cases  of  cancer  of  the  peri- 
toneum it  has  been  known  for  a  long  time  that  local  dissemina- 
tion takes  place  by  detached  minute  particles  leaving  the  primary 
matrix  and  becoming  implanted  upon  the  peritoneal  surface  form 
independent  centres  of  growth.  Implantation  of  cancer  cells 
upon  the  surface  of  wounds  made  for  the  removal  of  a  carcinoma 
has  been  recognized  as  one  of  the  ways  in  which  the  disease 
returns.  Traumatic  dissemination  of  carcinoma  is  recognized 
by  Billroth,  Waldeyer,  Bergmann,  Reineke,  and  others. 

During  the  last  six  years  I  have  made  numerous  implantation 
experiments  of  carcinoma  and  sarcoma  tissue  in  dogs,  cats, 
rabbits,  and  guinea-pigs,  and  have  invariably  observed  that  the 
graft  failed  to  increase  in  size.  The  apparent  increase  in  size  a 
few  days  after  implantation  was  due  to  the  formation  of  a  wall 
of  granulation  tissue  around  the  graft  in  which  it  becomes  em- 
bedded. The  experiments  were  made  by  taking  a  graft  the  size 
of  a  pea  from  the  periphery  of  the  malignant  tumor  and  insert- 
ing it  under  the  skin,  usually  in  the  inguinal  region.  After 
three  to  four  weeks  without  exception  the  graft  was  found  ab- 
sorbed and  its  place  occupied  by  a  subcutaneous  cicatrix.  At 
least  twenty-four  such  experiments  were  made  with  the  same 
uniform  negative  results.  The  comparative  rarity  of  malignant 
tumors  in  animals  made  it  difficult  for  me  to  carry  out  the  plan 
of  inoculating  from  animal  to'  animal.  I  finally  came  in  posses- 
sion of  a  dog  which  had  a  sarcoma  of  the  lower  jaw.  Implanta- 
tion experiments  were  made  on  the  same  animal  and  a  number 
of  other  dogs,  but  in  all  of  them  the  grafts  were  absorbed  as 
promptly  as  when  tumor  tissue  from  the  human  subject  was  used. 
I  finally  decided  to  make  an  implantation  experiment  on  man  in 
the  first  case  in  which  such  an  experiment  would  be  justifiable 
from  the  hopelessness  of  the  case.    The  case  that  I  selected  was 
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a  large  carcinoma  of  the  leg  which  had  taken  its  origin  from  the 
skin  and  in  which  amputation  was  objected  to.  The  fungous 
surface  was  scraped  and  cauterized  and  from  the  deepest  portion 
of  the  growth  a  piece  of  tissue,  the  size  of  a  peach-stone,  was 
inserted  through  a  small  incision  into  the  connective  tissue  over 
the  posterior  aspect  of  the  leg  and  the  wound  sutured  with  fine 
catgut.  Primary  union  took  place,  with  circumscribed  infiltration 
of  tissue  around  the  graft  from  the  second  day  to  the  end  of  the 
first  week.  After  this  time  gradual  disappearance  of  the  graft  by 
absorption  occurred  until  at  the  end  of  four  weeks  it  had  entirely 
disappeared. 

The  believers  in  the  inoculability  of  carcinoma  have  suffered 
a  disappointment.  It  was  announced  at  the  meeting  this  year 
of  the  German  Surgical  Congress  that  Wehr  would  give  a 
demonstration  of  carcinomatous  nodules  produced  by  inocula- 
tion from  dog  to  dog.  But  when  the  Congress  met,  on  April  6th, 
it  was  found  that  the  demonstration  showed  that  the  inoculated 
nodules,  after  a  gradual  increase,  had  diminished  in  size,  until  at 
the  end  of  from  six  to  eight  weeks  they  had  entirely  disappeared. 
Makra  is  making  a  series  of  bacteriological  studies  on  malignant 
tumors  in  the  laboratory  of  Kovacs,  but,  so  far,  only  negative 
evidence  has  been  obtained. 

Galippe  and  Landouzy  ("Note  sur  la  presence  de  parasites;  i, 
dans  les  tumeurs  fibreuses  (myomes)  uterines;  2,  dans  le  liquide 
des  kystes  ovariens  et  sur  leur  role  pathogenique  probable,"  Gaz. 
des  Hop.,  1887,  No.  24)  have  extended  the  bacteriological  inves- 
tigations of  the  microbic  origin  of  tumors  to  the  benign  variety. 
In  two  cases  of  extirpation  of  myomatous  tumors  of  the  uterus 
they  inoculated  a  nutrient  medium  with  the  tumor  tissue,  and 
three  days  later  found  numerous  microorganisms;  the  most  con- 
spicuous was  a  diplococcus  arranged  in  groups,  or  in  long  chains; 
also  streptococci  and  bacilli.  The  same  microbes  were  found  in 
both  tumors.  The  same  authors  also  found  microorganisms  in 
the  contents  of  two  ovarian  cysts.  They  believe  that  solid  and 
cystic  tumors  develop  in  consequence  of  the  entrance  of  microbes 
into  the  organism  in  the  same  manner  as  parasites  cause  excres- 
cences in  plants. 
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The  strongest  proof  against  the  microbic  nature  of  carcinoma 
is  the  histological  structure  of  all  products  of  infective  processes- 
The  products  of  all  diseases,  so  far  as  known,  which  are  caused 
by  microbes  and  are  characterized  by  local  inflammatory  pro- 
cesses, consist  primarily  of  granulation  tissue.  The  new  tissue 
surrounding  the  seat  of  infection  is  a  homoplastic  product  which 
originates  from  preexisting  tissues.  So  far,  we  have  no  knowl- 
edge of  a  microbe  which  produces  heteroplastic  tissue  prolifera- 
tion; that  is,  the  production  of  cells  which  do  not  preexist  in 
that  locality.  Many  of  the  lymphomata  undoubtedly  owe  their 
origin  to  specific  microbes,  but  these  are  not  true  tumors,  and 
should  be  classified  with  the  inflammatory  infective  swellings 
— the  granulomata. 

There  has  been,  so  far,  no  proof  furnished  of  the  existence  of 
a  specific  bacillus  in  carcinoma  or  sarcoma,  and  the  inoculation 
and  implantation  experiments  have  proved  so  seldom  success- 
ful, and  the  experiments  which  at  first  appeared  as  successful, 
have  later  been  shown  to  be  so  deceptive,  that  the  microbic  origin 
of  malignant  tumors  has  not  only  not  been  established,  but 
rendered  improbable.  The  analogy  between  tumors  and  infec- 
tive processes  is  more  apparent  than  real,  and  simply  consists  in 
the  fact  that  the  cells  of  the  former  endowed  with  all  the  prop- 
erties of  independent  growth  select  the  same  routes  for  local 
and  eeneral  dissemination  as  the  microbes  of  the  latter. 
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DISCUSSION. 


Dr.  W.  H.  Carmalt,  of  New  Haven,  Conn. 

There  is  but  one  point  to  which  I  would  briefly  refer.  There  has 
recently  been  a  great  deal  said  with  reference  to  the  microbic  origin  of 
cancer  and  other  tumors.  I  think  that  the  distinction  originally  made 
by  Klebs  and  Cohnheim  of  Virchow's  granulomas,  into  a  class  of 
tumors  by  themselves,  known  as  infective  tumors,  is  correct,  and  I 
think  that  it  is  only  in  this  class  that  the  microbic  origin  of  tumors 
can  be  admitted.  This  class  of  granulations  comprises  tubercle,  syphi- 
loma, lepra,  lupus,  actinomycosis,  and  malleus.  With  the  exception  of 
actinomycosis,  these  were  all  included  in  Virchow's  class  of  granulo- 
mata.  I  think  that  they  should  be  taken  out  of  every  classification  of 
tumors  and  placed  in  a  group  by  themselves.  Their  history  is  that  of 
infectious  diseases  rather  than  the  group  of  morphological  elements. 
Beyond  these,  I  have  not  been  able  to  convince  myself  that  tumors 
have  bacteriological  origin. 


THREE  SUCCESSFUL  CASES  OF  CEREBRAL 
SURGERY. 

INCLUDING  (l)  THE  REMOVAL  OF  A  LARGE  INTRACRANIAL  FIBROMA; 

(2)  EXSECTION  OF  DAMAGED  BRAIN  TISSUE;    AND  (3)  EXSECTION 

OF  THE  CEREBRAL  CENTRE  FOR  THE  LEFT  HAND; 

WITH  REMARKS  ON  THE  GENERAL  TECHNIQUE  OF  SUCH  OPERATIONS. 
By  W.  W.  keen,  M.D., 

PROFESSOR  OF  SURGERY   IN   THE   WOMAN'S   MEDICAL   COLLEGE   OF   PENNSYLVANIA  ; 
SURGEON   TO   ST.    MARY'S,   ST.   AGNES'S,   AND   THE   WOMAN'S    HOSPITALS,   ETC. 


Case  I.  Large  tumor  in  the  cerebrum  probably  arising  from  an  injury 
at  three  years  of  age ;  epilepsy  and  hemiplegia  at  twenty-three ;  tumor 
removed  at  twenty-seveji ;  hernia  cerebri;  recovery ;  probable  cure  of 
epilepsy. — Sent  to  me  in  May,  1887,  by  Dr.  M.  L.  Davis,  of  Lancaster, 
Pa.,  with  the  following  history  : 

"  T.  D.,  aged  twenty-six,  carriage-maker,  married  at  twenty-three, 
has  one  child  in  good  health  ;  father  died  at  twenty-seven  from  an 
injury  to  the  spine ;  mother  and  maternal  grandmother  (aged  eighty- 
three)  living  and  in  good  health  ;  the  other  three  grandparents  died  at 
fifty-seven,  seventy,  and  sixty,  the  last  of  consumption. 

"At  the  age  of  three  he  fell  out  of  a  window,  a  distance  of  several 
feet,  striking  his  head  upon  some  bricks.  His  mother  says  there  was 
no  cut,  but  his  forehead  was  indented.  He  lay  motionless  for  a  long 
time  as  if  he  were  dead,  and  remained  comatose  for  an  hour.  His 
head  became  swollen  and  blue.  Dr.  John  L.  Atlee  saw  him  the  next 
morning  and,  as  the  child  was  moderately  bright,  thought  he  was 
merely  stunned,  as  there  was  no  evidence  of  injury  except  the  swelling. 
The  recovery  from  the  injury  was  slow  but  apparently  complete.  The 
indentation  was  on  the  front  part  of  the  head,  but  the  mother  does  not 
remember  clearly  on  which  side.  The  patient  says  his  mother  told 
him  it  was  on  the  left  side. 
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"At  five  years  of  age  a  discharge  from  the  right  ear  followed  an 
attack  of  measles.  This  discharge  has  continued  at  intervals  ever 
since,  and  has  impaired  his  hearing.  It  is  at  times  offensive,  although 
accompanied  by  but  slight  pain.  In  August,  1886,  the  left  ear  became 
partially  deaf.  During  his  boyhood  he  was  considered  dull,  was  very 
forgetful  and  impulsive  though  not  quarrelsome ;  he  complained  con- 
siderably of  headache ;  no  history  of  syphilis  can  be  obtained  and 
there  is  no  visible  manifestation  of  it  after  the  most  careful  examina- 
tion. His  general  health  was  good,  excepting  the  frontal  headaches, 
which  were  moderately  severe.  In  the  autumn  of  1884,  he  became  ill 
with  neuralgic  pains  and  was  "all  broken  up."  These  symptoms 
gradually  increased  until  February,  1885,  when  he  was  seized  with 
violent  epileptic  attacks  followed  by  intense  pain  in  the  head  which 
lasted  several  days.  These  fits  occurred  once  or  twice  a  week,  and 
the  attacks  of  pain  in  the  head  increased  in  violence  and  duration. 
By  the  end  of  April  the  right  arm  became  paralyzed,  and  later  the 
right  leg,  and  the  right  side  of  the  face,  in  the  order  named,  the 
paralysis  making  gradual  progress. 

"  My  first  visit  was  made  on  June  8,  1885.  While  hitching  my 
horse,  I  heard  him  screaming  with  neuralgic  pain.  The  pain  was 
located  on  the  left  side  of  the  head,  and  started  about  the  supraorbital 
ridge,  darting  back  to  the  occiput,  but  was  more  intense  at  the  middle 
of  the  left  side  of  the  head.  Inspection  disclosed  a  small  scar  at  this 
point.  Pressure  increased  the  pain.  The  entire  right  side  of  the  face 
was  paralyzed  ;  both  motion  and  sensation  being  affected,  though 
motion  had  suffered  more  than  sensation.  The  right  pupil  was  largely 
dilated  and  did  not  respond  to  light ;  the  left  one  was  normal  and 
responsive.  The  sight  of  the  left  eye  was  good,  but  whether  perfect 
or  not  I  could  not  determine.  The  vision  of  the  right  eye  was  imper- 
fect;  aphasia  was  a  prominent  symptom.  He  made  marked  efforts  to 
converse,  but  could  not ;  the  pulse  was  60  and  irregular  ;  respiration 
16;  tongue  heavily  coated;  obstinate  constipation;  anorexia;  in- 
somnia; no  fever. 

"Diagnosis. — Pressure  upon  the  anterior  lobe  of  the  left  hemisphere 
involving  the  third  convolution,  extending  backward,  from  exostosis, 
tumor,  or  possibly  only  thickening  of  the  dura  mater  ;  syphilis  excluded. 

"  Treatment. — Iodide  of  potassium  and  arsenic  with  laxatives. 

"  The  pain  began  to  diminish  and  at  the  end  of  three  weeks  he  was 
nearly  free.  Arsenic  was  suspended  by  July  i,  1885.  Paralysis  began 
to  improve  in  the  leg  and  in  the  arm.     Aphasia  was  the  last  to  improve. 
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SO  that  when  he  had  regained  the  use  of  the  leg  and  arm  and  could 
come  to  my  office  (a  mile  distant),  he  would  bring  pencil  and  paper 
and  write  any  questions  he  desired  to  ask.  The  questions  were,  how- 
ever, much  mixed.  About  this  time  his  eyesight  began  to  fail  until 
August,  1885,  when  he  became  totally  blind,  first  in  the  right  eye  and 
later  in  the  left.  At  the  end  of  two  months  his  left  eye  gradually 
improved  so  that  he  could  again  walk  in  the  streets.  The  right  eye 
remained  blind  for  several  months,  when  suddenly  the  sight  returned 
in  it,  remained  for  a  few  hours,  and  left  as  quickly  as  it  came.  This 
phenomenon  has  since  occurred  frequently,  not  only  in  the  right  eye 
but  also  in  the  left.  He  was  annoyed,  also,  very  much  by  flashes  of 
light  and  mist  before  the  eyes,  accompanied  by  vertigo  and  constipation. 

"The  epileptic  fits  continued  with  diminished  violence  and  frequency 
until  November,  1886,  since  which  time  he  has  been  exempt.  His 
urine  has  been  frequently  examined,  but  there  was  found  neither 
albumin,  casts,  nor  sugar.  In  the  fall  of  1886  he  was  at  Jefferson 
Hospital,  but  returned  after  three  weeks.  His  mental  condition  has 
been  considerably  affected  ;  his  judgment  is  not  good  ;  memory  fair  ; 
general  mental  powers  slow;  at  times  peevish  and  fretful." 

May  JO,  i88y.  Present  condition.  Headaches  moderately  severe, 
generally  lasting  from  half  an  hour  to  several  hours,  and  occurring 
from  two  or  three  in  a  week  to  one  in  several  weeks.  His  speech  is 
hesitating  and  slow  and  he  has  a  feeling  as  of  being  dazed.  He  is 
very  anxious  to  have  an  operation  done  if  it  holds  out  the  slightest 
possible  chance  of  relief.  When  he  has  spasms  "  hot  air  seems  to 
rise  from  the  stomach  to  the  nose;"  the  eyes  become  dim  and  twitch 
toward  the  right  followed  quickly  by  the  head,  which  is  turned  in  the 
same  direction.  During  this  time  he  is  mostly  conscious  and  feels  as 
if  smothered ;  unconsciousness  soon  follows.  As  soon  as  the  "hot 
air"  is  felt  the  right  hand  closes  tightly,  the  forefinger  first,  then  the 
thumb.  He  cannot  tell  whether  the  wrist,  elbow,  and  shoulder  are 
flexed  in  succession.  The  face  also  is  affected  (whether  one  side  or 
both  he  does  not  know)  and  turns  to  the  left,  so  that  it  seems  "as  if 
he  were  going  to  be  turned  entirely  round  to  the  left."  These  attacks 
last  from  five  to  ten  minutes.  Sometimes  he  has  minor  attacks  with 
the  same  symptoms  moderated  without  loss  of  consciousness.  He  has 
a  good  movement  of  the  bowels  every  day ;  appetite  ravenous ;  for 
four  or  five  weeks  has  had  night-sweats  almost  every  night,  especially 
on  the  legs;  has  lost  flesh  since  March  ist ;  his  usual  weight  is  135 
pounds,  present  weight  122  pounds.       The  gait  does  not   show  any 
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paralysis ;  his  hand-squeeze  is  about  equal ;  the  leg-thrust  of  equal 
force,  as  judged  by  resistance  to  my  hand ;  the  face  is  not  paralyzed ; 
the  right  ear  shows  a  slight  discharge,  but  is  the  better  hearing  ear  of 
the  two;  his  deafness  for  conversation,  however,  is  only  moderate; 
the  right  pupil  is  slightly  larger  than  the  left.  The  right  eye  deviates 
slightly  upward  and  outward.  An  examination  of  the  head  shows  a 
small  scar  a  quarter  of  an  inch  long,  three  and  three-quarters  inches 
above  the  middle  of  the  zygoma  and  one  and  five-eighths  of  an  inch  in 
front  of  the  bi-auricular  line.  The  skull  feels  slightly  irregular  as  if 
the  bone  had  been  injured  ;  no  marked  depression  ;  not  now  tender  or 
painful,  nor  is  there  any  sensation  located  at  this  point  preceding  the 
fits.  The  urine  is  rather  highly  colored  and  slightly  clouded,  the 
specific  gravity  1023,  no  albumin,  no  sugar,  a  few  crystals  of  uric 
acid  ;  normal  mucus. 

J^une  7.  While  in  the  hospital  he  had  six  fits  to-day.  Dr.  • 
Moylan  saw  the  fourth  from  the  beginning.  The  eyes  were  staring, 
with  the  whites  turned  up,  the  eyelids  moved  rapidly  up  and  down  ; 
the  right  pupil  was  larger  than  the  left ;  the  head  was  turned  far  to  the 
right  and  the  mouth  drawn  in  the  same  direction ;  the  four  limbs  were 
flexed  throughout.  He  was  lying  on  the  left  side,  with  the  feel  turned 
to  the  left,  and  rigid.  This  condition  soon  passed  into  marked  con- 
vulsive efforts.  The  attack  lasted  two  minutes.  The  face  at  first  was 
normal  in  color  but  soon  became  very  blue.  There  was  no  frothing  at 
the  mouth.  A  few  days  later  Dr.  Charles  A.  Oliver  saw  him  in  the 
convulsive  stage  of  an  attack  which  was  described  as  follows,  together 
with  a  careful  ophthalmic  examination  : 

"At  the  request  of  Dr.  Keen  I  examined  T.  D.,  and  obtained  the 
following  results:^  The  pupil  of  the  right  eye  was  four  by  five  mm.  in 
size  upon  exposure  to  broad,  diffuse  daylight,  whilst  the  pupil  of  the 
left  eye  was  three  by  four  mm.  in  size  upon  the  same  exposure.  Both 
irides  responded  separately  to  light-stimulus  and  accommodation,  the 
right  pupil  becoming  larger  in  all  directions  after  a  second's  continu- 
ance of  stimulation  to  what  it  had  been  brought  by  the  first  impulse  of 
light.  The  right  iris  was  slightly  the  more  sluggish,  each  responding 
only  when  the  stimulus  was  placed  in  small  areas  to  the  right  of  the 
eyes.     The  test  for  accommodation,  which  was  made  by  approximating 

1  This  merely  constitutes  a  resume  of  sufficient  fulness  to  render  the  case  complete, 
reserving  the  discussion  in  extenso  (in  connection  with  other  cases  observed  with  Dr. 
Keen)  for  a  separate  communication. 
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the  finger  and  having  the  patient  steadily  gaze  at  it,  taking  care  to  keep 
it  at  the  point  of  greatest  visual  acuity  in  the  visual  fields,  showed  that 
the  irides  were  exceedingly  sluggish.  Both  corneae  were  seemingly 
equally  sensitive,  and  a  difference  of  six-tenths  of  a  degree  F.  in  the 
temperatures  of  the  two  lower  culs-de-sac  could  be  differentiated. 
(Right  =  97.7°  F.,  and  Left  =  97.1°  F.)  In  a  state  of  rest,  fixation 
was  accomplished  with  the  left  eye,  the  right  being  turned  up  and  out. 
Careful  examination  showed  that  this  condition  was  caused  by  a  paresis 
of  the  right  internus  coexistent  with  paresis  of  the  left  inferior  and 
superior  recti;  all  of  the  other  attached  external  and  internal  muscles 
being  intact.  In  addition,  there  was  a  paresis  of  the  inferior  fibres 
of  the  orbicularis  on  both  sides,  more  marked  on  the  left;  the  left 
lower  eyelid  being  partially  raised  by  the  corresponding  face  muscles. 
Vision  with  the  right  eye  was  reduced  to  the  counting  of  fingers  at  six 
inches,  about  four  degrees  to  the  outside,  whilst  vision  with  the  left  eye, 
which  vv'as  also  excentric,  was  reduced  to  the  counting  of  fingers  at 
thirteen  inches,  about  six  degrees  to  the  inside.  Fields  of  vision  gave 
the  following  results  :  left-sided  homonymous  hemianopsia  superadded 
to  large  central  scotomata ;  leaving  two  irregularly  contracted  right- 
sided  fields  in  which  nothing  but  form  could  be  discerned. 

"The  ophthalmoscope  showed  in  each  eye  a  few  faint  vitreous 
opacities — almost  complete  post-neuritic  atrophy  with  greatly  dimin- 
ished retinal  circulation  (the  arteries  being  reduced  to  mere  threads), 
much  more  marked  on  the  left  side ;  both  choroids  woolly  and  granu- 
lar ;  whilst  in  the  right  retina  there  was  a  small  isolated  brilliant 
cholesterin  crystal.  Both  disks  gave  decided  characteristic  appear- 
ances of  previous  choking. 

"  Five  days  later  the  patient  was  seen  in  the  convulsive  stage  of  an 
epileptoid  attack.  He  had  been  complaining  of  frontal  headache, 
accompanied  by  'bad  taste,'  followed  by  vomiting.  When  first  seen 
there  were  a  series  of  irregular  clonic  contractions,  which  were  marked 
in  both  lower  and  upper  extremities  of  the  right  side  and  trunk,  the 
head  being  turned  toward  the  right.  The  mouth  was  drawn  away  from 
the  left  side.  The  right  eye  was  fixed  toward  the. upper  temporal  side, 
whilst  the  left  deviated  almost  directly  inward.  During  this  deviation 
a  slight  horizontal  nystagmus  developed  itself,  which,  as  the  general 
clonicism  grew  less  and  less,  rapidly  diminished,  the  excursions  becom- 
ing greater  in  length  and  less  frequent  in  action,  with  a  steadily  in- 
creasing tendency  to  fall  into  the  ordinary  state  of  rest,  until  in  four 
minutes  from   the   time  when   first  seen,  the  oscillations  had  ceased 
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altogether.  During  the  nystagmic  action  the  axis  of  the  right  eye  was 
directed  up  and  out,  and  the  globe  gave  a  slight  twist  downward  upon 
its  return  internal  movement.  At  the  time  of  the  convulsive  seizure 
the  right  pupil  was  dilated  to  six  by  seven  mm.  in  size,  whilst  the  left 
pupil  was  enlarged  to  but  four  by  five  mm.  ;  each  pupillary  area  pre- 
served its  original  long  axis.  "The  lower  lids  drooped  during  the 
clonic  state,  whilst  the  upper  lids  became  contracted,  giving  the  eyes 
a  staring  appearance.  Throughout  this  time  the  skin  of  the  lids  and 
the  conjunctival  mucous  membranes  seemed  to  be  sensitive  to  touch 
and  pain.  It  was  now  noticed  that  the  patient  profusely  sweated  upon 
both  sides,  and  that  there  was  equal  thumping  pulsation  of  the  external 
carotids.  At  the  moment  of  cessation  of  the  nystagmic  motion,  and 
without  the  patient  being  spoken  to,  or  aroused  in  any  way,  the  right 
fissure  closed  and  the  left  upper  lid  began  gradually  to  fall  over  the 
eyeball,  the  pupil  contracting  to  two  by  three  mm.  on  the  left  side  and 
three  by  four  mm.  on  the  right.  At  this  time  both  irides  were  mobile 
to  strong  light-stimulus  thrown  from  the  areas  of  the  retained  fields ; 
the  iris  of  the  right  eye  giving  the  lesser  reaction.  Upon  the  patient 
being  aroused  (he,  from  appearances,  never  having  entirely  lost  con- 
sciousness) the  upper  lids  elevated,  the  right  eye  fixed  to  my  position 
upon  his  left  side,  the  left  eye  turned  out  and  the  pupils  dilated  to 
normal ;  the  eyes,  head,  trunk,  and  extremities  still  remaining  in  the 
same  positions  as  during  the  convulsions.  By  still  further  concen- 
trating the  attention — /'.  e.,  by  talking  to  him  in  a  loud  and  sharp  tone 
of  voice  and  causing  him,  at  the  same  time,  to  gaze  into  broad, 
diffuse  daylight,  his  pupils  contracted  again  to  the  sizes  noted  at  the 
time  of  the  cessation  of  the  nystagmus,  returning  to  their  normal  rela- 
tive areas  a  moment  later.  Urine  was  examined  at  the  time,  giving 
negative  results." 

The  patient  was  also  examined  by  Drs.  S.  Weir  Mitchell,  Morris  J. 
Lewis,  and  George  C.  Harlan.  The  latter  gives  the  following  result  of 
the  examination  of  his  ears.  His  examination  of  the  eyes  coincided 
with  that  of  Dr.  Oliver. 

''A.  D.,  partially  deaf  since  early  childhood  after  an  attack  of 
measles:  still  occasional  discharge.  H.^  watch  at  four  inches;  lower 
posterior  quadrant  membrane  destroyed,  the  remainder  much  thick- 
ened.    The  drum  suppurating  slightly. 

"A.  S.,  deafness  came  on  suddenly  (?)  one  year  after  a  convulsion 
in  'consequence  of  a  dose  of  medicine;'  watch  not  heard  on  contact; 
tuning-fork  not  heard  at  all  through  air,  but  normal  by  bone  conduc- 
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tion  through  mastoid.  Membrane  thickened  and  much  contracted. 
Eustachian  tubes  apparently  not  patulous.  Deafness  evidently  due  to 
local  changes,  not  to  any  cerebral  complications." 

For  reasons  given  later  under  head  of  remarks,  it  was  decided  not  to 
do  any  operation  at  present,  but  if,  in  the  autumn,  after  careful  treat- 
ment under  Dr.  Davis,  especially  with  the  iodides,  he  should  not  be 
better  and  still  desire  an  operation,  that  I  should  open  his  head.  He 
returned  home  in  the  middle  of  June.  He  had  an  epileptic  fit  on  June 
24th,  July  26th,  and  August  13th. 

In  the  fall  of  1887  I  received  several  letters  written  by  himself,  as 
well  as  one  from  Dr.  Davis,  desirmg  an  operation.  The  patient  him- 
self was  quite  urgent,  arid  accordingly  came  to  the  city  to  St.  Mary's 
Hospital  in  December. 

Dec.  8.  The  scar  finally  settled  upon  as  that  resulting  from 
his  accident  at  three  years  of  age  (though  his  mother  had  stated  his 
scalp  was  not  cut),  was  a  quarter  inch  long  and  half  an  inch  above  and 
in  front  of  the  superior  stephanion,  two  and  a  quarter  inches  to  the 
left  of  the  middle  Ime,  and  three  inches  behind  the  external  angular 
process.  It  was  now  tender  both  to  pressure  and  to  a  slight  blow. 
The  temperature  over  the  scar  on  this  side  of  the  head  was  95.5°  F., 
and  in  a  corresponding  position  on  the  right  side  94.4°  F.  Sway 
antero-sinistral  half  an  inch  each  way.  Dynamometer:  right  hand  30°, 
and  left  35°.  Knee-jerk:  left,  normal ;  right,  subnormal.  Reinforce- 
ments normal  on  both  sides.     Tactile  sensibility  in  both  hands  normal. 

14.01.  Temperature  over  the  scar  95.5°  F.;  right  side,  corresponding 
point,  95°  F.     Urine,  specific  gravity  1028,  no  albumin,  no  sugar. 

i^th.  An  attempt  was  made  to  see  if  the  scar  was  the  site  of  the 
highest  temperature,  and  the  result  was  as  follows :  the  temperature 
(Centigrade)  was  taken  over  the  scar  and  at  four  other  points,  two 
inches  in  front  of  and  behind  the  scar,  and  two  inches  distant  laterally. 
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Preparation. — The  following  was  the  method  of  preparation  for  this 
and  all  the  other  operations  here  related  :  The  room  was  uncarpeted, 
and  contained  only  necessary  furniture.  The  walls  and  ceilings  were 
carefully  wiped  the  day  before,  and  all  the  wood-work  and  furniture,  as 
well  as  the  floor,  were  thoroughly  scrubbed  with  carbolic  solution. 
New,  clean  sponges  were  used  that  had  been  kept  in  carbolic  solution, 
but  were  used  with  sublimate  solution  i  :  1000  at  the  operation.  In 
the  first  operation  the  instruments  were  all  boiled  for  two  hours,  but  in 
the  subsequent  operations  this  was  omitted,  but  they  were  placed  in  a 
carbolic  solution  i  :  20  for  a  half  hour,  then  were  transferred  to  boiled 
water  that  had  cooled  sufficiently  to  permit  their  being  handled.  In 
the  first  operation  also,  the  spray  of  carbolic  acid  was  used  in  the  room 
all  the  morning  of  the  operation,  but  not  during  the  operation  or  at 
any  of  the  redressings.  At  the  later  operations  the  spray  was  entirely 
omitted.  The  day  before  the  operation  the  patient's  head  was  shaved, 
then  scrubbed  with  soap  and  water,  then  with  ether  and  covered  with 
a  wet  sublimate  dressing  of  i  :  1000,  which  was  retained  in  its  place 
by  bandages  until  the  operation  began,  when  the  ether  and  sublimate 
washings  were  repeated.  The  hands  and  nails  of  myself  and  all  my 
assistants  were,  of  course,  most  carefully  cleaned  and  disinfected  by 
soap  and  water,  alcohol,  and  sublimate  solution. 

Operation  at  i  p.  M.,  December  15,  1887.  Present:  Drs.  Grove, 
Mears,  Roberts,  and  the  resident  hospital  staff,  Drs.  S.  Weir  Mitchell, 
Mills,  White,  Oliver  and  Taylor,  and  Messrs.  Le  Conte  and  Goodwin, 
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medical  students.  Ether  was  used.  An  incision  was  first  made 
through  the  scar,  down  to  the  bone.  By  a  gouge  a  litte  nick  was  then 
made  in  the  bone  so  as  to  fix  the  site  of  the  scar.  No  scar  was  found 
on  the  bone  when  uncovered.  This  nick  was  extremely  useful,  as 
alluded  to  later.  A  large  semi-elliptical  flap  was  then  cut  three  and  a 
half  inches  across  in  both  directions,  the  convexity  posterior  for  drain- 
age. The  hemorrhage  from  the  flap  was  very  abundant  and  required 
twelve  to  fifteen  hemostatic  forceps,  though  eventually  only  four  or  five 
vessels  ^required  ligation.  The  bone,  also,  when  bored  bled  freely. 
This  ceased  without  treatment. 

A  one  and  a  half  inch  trephine  was  then  applied  so  as  to  include 
the  site  of  the  scar,  the  lower  edge  of  the  trephine  just  including  the 
temporal  ridge.  In  attempting  to  remove  the  button  the  dura  was 
found  to  be  adherent,  especially  to  its  lower  half.  Part  of  the  bone 
was  markedly  thinned  by  the  pressure  of  the  tumor.  When  the  button 
was  removed  the  dura  was  found  to  be  covered  with  a  velvety  outgrowth 
one-sixteenth  of  an  inch  in  thickness.  There  was  normal  softness  at 
the  anterior  portion,  but  most  of  the  trephine  hole  disclosed  a  hard 

Fig.  2. 


Appearance  of  the  tumor  with  dura  attached.     Natural  size. 
(Drawn  by  Dr.  John  M.  Taylor.) 

mass  extending  beyond  its  limits  in  all  other  directions.  A  second 
button  was  then  removed  directly  posterior  to  the  first.  The  dura  under 
the  latter  was  markedly  protuberant  but  did  not  bulge,  and  the  bone 
more  eroded  than  was  the  first.  A  hypodermatic  needle  showed  a  deep 
mass  which  required  considerable  force  to  penetrate.  The  entire  tumor 
was  evidently  not  yet  uncovered.     Rongeur  forceps  were  then  used  to 
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enlarge  the  bony  opening  upward  and  downward  until  it  measured  two 
and  a  half  inches  transversely  by  three  inches  antero-posteriorly.  The 
upper  margin  reached  to  within  three-quarters  of  an  inch  of  the  middle 
line,  when  the  border  of  the  tumor  was  fully  exposed.  The  bone  at 
this  part  was  greatly  thickened.  The  lower  border  of  the  tumor 
dipped  behind  the  squamous  portion  of  the  temporal  bone,  which  was 
not  thickened,  and  the  tumor  reached  to  half  an  inch  below  the  edge 
of  the  bony  opening,  as  was  discovered  later.  On  incising  the  dura 
one-quarter  inch  from  the  edge  of  the  bone  it  was  found  to  be  adherent 
to  the  adjacent  mass  slightly  at  the  margins,  and  increasingly  so  toward 
the  site  of  the  scar  as  a  centre.  I  therefore  severed  its  connection  all 
round,  and  was  able  now  to  enucleate  the  growth  by  the  finger  with 
but  very  little  force,  and  lift  it  out  from  the  underlying  brain  tissue 
and  from  the  fossa  behind  the  squamous  portion  of  the  temporal  bone. 

Description  of  the  tumor. — Weight  three  ounces  forty-nine  grains. 
Displacement  two  and  a  half  ounces  of  water.  Size  two  and  seven- 
eighths  by  two  and  a  half  inches  and  one  and  three-quarters  inches  in 
thickness ;  seven  and  a  quarter  and  six  inches  in  circumference  in  the 
two  axes.  Its  long  axis  lay  nearly  at  right  angles  with  the  median 
line. 

Appearance. — Non-adherent  to  brain  tissue  ;  intimately  united  with 
the  dura ;  the  dura  and  pia  especially  thickened  under  the  scar,  but 
gradually  grew  less  and  less  adherent  as  the  distance  from  the  scar 
increased.  In  the  region  of  the  scar  the  dura  was  covered  with  a 
velvety  fibrous  growth.  The  tumor  was  very  firm  to  the  touch  and 
very  dense  in  texture ;  nodular  on  its  surface.  On  cross-section  and 
at  right  angles  with  the  long  axis  very  firm;  color  pinkish-white; 
showing  divisions  into  pyramidal  compartments,  converging  toward  a 
centre  near  the  outer  surface.  Corresponding  to  the  scar  was  a  mod- 
erate depression  on  the  surface  of  the  tumor.  The  two  disks  of  bone 
which  were  removed  were  very  much  and  irregularly  thinned,  corre- 
sponding to  the  irregularities  on  the  surface  of  the  tumor. 

The  situation  of  the  tumor  was  afterward  exactly  determined  thus : 
The  first  bone  disk  was  accurately  fitted  to  its  cofresponding  irregu- 
larities on  the  tumor.  The  nick  in  this  bone  disk  was  at  the  site  of 
the  scar,  and  the  position  of  this  on  the  skull  was  one-half  of  an  inch 
above  and  in  front  of  the  superior  stephanion.  By  measuring  from 
the  nick  to  the  edges  of  the  tumor,  anteriorly,  posteriorly,  and  trans- 
versely, and  transferring  these  measurements  to  a  skull  from  a  point 
corresponding  to  the  scar,  its  exact  location  was  fixed.     On  this  skull 
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the  chief  fissures  of  the  brain  were  also  marked.     It  was  found  (Fig.  3) 
that  the  tumor  reached  backward  nearly  to  the  fissure  of  Rolando  ;  for- 
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Diagram  of  the  skull  showing  the  site  of  the  tumor. 
S,  Fissure  of  Sylvius.     R,  Fissure  of  Rolando.     IP,  Intraparietal  sulcus.     V,  Vertical 
or  precentral   sulcus.      T,  Temporal   ridge.      I,  II,   III,   the   first,  second,    and   third 
frontal  convolutions.     The  oval  dotted  line  represents  the  tumor,  the  cross  (X)  the  site  of 
the  scar. 

ward  (two  and  a  half  inches)  into  the  bases  of  the  three  frontal  convo- 
lutions, especially  the  second  and  third  ;  upward  into  the  external  part 
of  the  first  frontal  convolution;  and  downward  nearly  to  the  fissure 
of  Sylvius.  Taking  one  of  Dalton's  sections  and  applying  on  it  the 
measurements  of  the  tumor,  Fig.  4  shows  the  region  involved  in  depth 
in  the  normal  brain. ^ 

Drs.  Allen  J.  Smith  and  F.  X.  Dercum  kindly  examined  the  tumor 
microscopically,  and  found  it  to  be  a  fibroma  "  showing  a  tendency 
toward  an  arrangement  in  bundles  of  fibrous  elements.  To  the  right 
in  the  drawing  (Fig.  5)  is  a  transverse  bundle  of  fibres  having  a  peculiar 
translucent  appearance  as  of  some  secondary  degeneration."  They 
deemed  the  tumor  to  be  an  old  and  not  a  recent  growth. 


1   By  an  error  of  my  own  this  is  a  trifle  too  deep. 
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No  vessels  required   ligation  in  the  dura,  but  several  large  veins  of 
the  brain   poured   out  abundant  streams  of  blood   during  and  after 

Fig.  4. 


Diagram  to  show  tlie  depth  of  the  tumor  in  Case  I.  The  shaded  part  represents  the 
tumor.  The  section  is  from  "  Dalton's  Topog.  Anat.  of  the  Brain,"  Series  C,  Plate  VI. 
(Drawn  by  Dr.  S.  C.  Wood.) 

enucleation  of  the  tumor.  I  tied  three  or  four  of  these  with  difficulty. 
Several  times,  in  attempts  to  secure  them,  the  ligature  cut  through, 
either  from  too  tight  tying,  or  tore  the  vessel  completely  by  slightly 
unequal  traction,  either  on  one  end  or  the  other.  Most  careful  gentle 
traction,  evenly  applied  to  the  ends  of  the  ligature,  just  sufficient  to 
arrest  the  bleeding,  answered  best.  The  material  used  was  Kocher 
catgut.  The  hemorrhage  was  still  rather  profuse.  The  wound  was 
therefore  douched  with  hot  water  (115°  to  120°  F.)  and  direct  pressure 
by  sponges  was  tried.     The  bleeding  was  thus  finally  controlled. 

The  bottom  of  the  cavity  occupied  by  the  tumor  was  softened,  and 
in  part  shreddy,  white  brain  tissue ;  the  edges  of  the  cavity,  where 
disclosed,  showed  apparently  healthy  brain  convolutions  covered  by 
the  pia  with  large  dilated  and  tortuous  veins.  During  the  time  occu- 
pied in  controlling  the  hemorrhage,  the  cavity  left  by  the  tumor  had 
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been  filled  up  nearly  one-half  by  the  resilient  brain  tissue.  Rubber 
fenestrated  drains  were  introduced  at  two  points  in  the  posterior 
border  of  the  wound.  A  bundle  of  horse-hairs  was  then  carried  from 
one  opening  to  the  other  across  the  wound.     I  had  intended,  if  possi- 
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Microscopical  appearance  of  the  tumor  in  section.     (Drawn  by  Dr.  Allen  J.  Smith.) 

ble,  to  replace  the  buttons  of  bone  as  well  as  the  small  fragments  that 
had  been  kept  in  a  bowl  of  carbolized  solution  (i  :  40)  which  was 
placed  in  a  basin  of  water  maintained  at  a  temperature  of  joo°  to  105°, 
but  the  sacrifice  of  the  dura  prevented  this  step.^  The  scalp  wound 
was  next  united,  and  a  small  sponge,  with  a  larger  one  over  it,  was 
placed  upon  the  flap  so  as  to  depress  it  and  to  some  extent  obliterate 
the  cavity  with  a  view  to  prevent  hemorrhage,  and  faciliate  union  with 
the  flap.  A  thick  dressing  of  sublimate  gauze,  rubber  dam,  and  muslin 
bandage  completed  the  dressing. 

The  operation  lasted  nearly  two  hours.  Most  of  this  time  was  re- 
quired for  trephining  and  checking  the  hemorrhage.  The  patient  bore 
the  shock  and  large  loss  of  blood  very  well.  No  motor  symptoms 
occurred  during  the  operation.  When  placed  in  bed  he  rolled  per- 
sistently to  the  left  side  and  drew  both  legs  up.  He  vomited  four 
times  between  3  and  9  p.  i\i.  ;  probably  this  was  the  cause  of  some  slight 
oozing  next  noted. 

Dec.  ij,  9  P.M.  Perfectly  conscious;  called  me  by  name.  Aphasia 
somewhat  marked.     If  pricked  by  a  pin  in  fastening  the  bandage,  he 

'  C/Ahe  procedure  in  Case  II.,  p.  323. 
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always  said,  "the  grasshopper  picketh."  The  pupils  were  equal  and 
rather  dilated;  no  paralysis;  slight  pain.  Morphia  was  given  as 
needed,  and  small  doses  of  lime  water  and  milk  given  every  two  hours. 
As  the  dressing  was  saturated  with  blood,  it,  as  well  as  his  night  shirt, 
was  changed.  He  sat  up  in  bed  voluntarily  and  thrust  both  arms 
through  the  sleeves  of  the  shirt. 

From  this  date  for  a  week  the  temperature  varied  from  only  a  little 
above  to  a  little  below  100°  F.  The  catheter  was  required  for  only 
one  day.  He  suffered  little  or  no  pain  and  was  hungry.  The  dressing 
had  to  be  changed  twice  a  day  for  two  days,  as  it  was  saturated  with 
blood  or  bloody  serum.  But  his  aphasia  increased  markedly  and  the 
flap  became  much  rounded  upward.  By  the  third  day  the  large  clot 
which  had  formed  in  the  wound  cavity  disintegrated ;  part  escaped 
by  the  drainage  tubes,  and  part,  with  some  shreddy  cerebral  tissue,  by 
pressure  and  gentle  washing  out  by  sublimate  solution  followed  by 
cooled,  boiled  water.  The  amount  of  the  clot  I  estimated  at  four 
ounces,  thus  exceeding  by  one  and  a  half  ounces  the  volume  of  the 
tumor.  The  aphasia  diminished  almost  immediately.  One  tube  was 
removed  on  the  fourth  day.  Four  of  the  eleven  sutures  were  removed 
on  the  fifth  day,  and  three  more  by  the  seventh,  nearly  all  of  the 
wound  having  united  by  first  intention.  His  mental  condition  was 
continuously  clear.     No  anaesthesia  when  tested  by  the  aesthesiometer. 

The  next  week  was  full  of  peril.  His  temperature  rose  rapidly,  till, 
on  the  tenth  day,  it  reached  104.2°  F.,  but  by  the  fourteenth  day  was 
down  to  the  normal.  All  but  two  sutures  were  out  by  the  eighth  day, 
and  the  second  drainage  tube  shortened  to  one  inch,  and  all  the  horse- 
hairs out  but  two.  But  on  the  eighth  day  his  aphasia,  which  had  nearly 
disappeared,  began  to  increase  again  ;  his  right  lower  face  was  less 
mobile,  and  the  catheter  was  again  required.  Marked  and  increasing 
bulging  of  the  flap  was  seen,  and  on  the  ninth  day,  without  sensory 
disturbance,' his  right  arm  was  noticeably  paretic,  the  left  showing  no 
change.  The  dressings  were  saturated  with  a  watery  discharge,  but  no 
pus.  The  second  drainage  tube  was  out.  By  the  tenth  day  the  face 
and  arm  were  distinctly  paralyzed ;  speech  very  thick,  and  later  unin- 
telligible; aphasia  marked  ;  deafness  increased.  Mind  clear  through- 
out. The  following  day  the  right  leg  was  paralyzed.  Along  with  the 
high  fever  and  other  symptoms,  apparently  due  to  pressure,  he  had  a 
sharp  diarrhoea,  with  very  fetid  stools.  His  bowels  had  not  been  moved 
till  a  week  after  the  operation  in  spite  of  ene.mata  and  mild  laxatives. 

Fearing  an  accumulation  of  pus  as  the  cause  of  all   the  danger,  I 
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reopened  the  wound  with  my  finger  to  over  half  its  extent.  This  dis- 
closed a  mass  of  tissue  somewhat  discolored,  swollen,  soft  and  friable, 
not  very  vascular,  resembling  white  brain  tissue.  The  microscope 
showed  no  pus,  but  only  fatty  and  granular  cells  and  debris.  The  sub- 
limate dressings  were  continued.  The  diarrhoea  was  met  with  opium 
and  acetate  of  lead  and  bismuth.  His  liquid  diet  had  not  been  changed, 
but  all  food  was  now  sterilized.  Quinine  (lo  grains)  and  moderate 
doses  of  brandy  were  also  given. 

By  the  end  of  the  second  week  the  diarrhoea  and  fever  were  gone, 
aphasia  and  deafness  diminishing,  and  the  flap  was  adherent  to  the 
brain  tissue,  which  had  now  formed  a  slight  hernia  cerebri  through  the 
crescentic  opening.  He  was  so  much  better  that  some  oysters  were 
given  and  greatly  enjoyed.  During  the  third  week  his  temperature 
varied  but  little  from  the  normal.  The  right  leg  improved  very  much, 
the  arm  and  face  remaining  paralyzed  till  the  end  of  the  week,  when 
the  face  first  began  to  regain  its  mobility.  The  aphasia  lessened  also. 
The  hernia  cerebri  had  increased  considerably.  Soon  granulations 
sprang  up  all  over  its  surface,  and  a  small  amount  of  distinct  pus  was 
discharged  daily.  The  dressings  had  to  be  changed  daily,  chiefly  on 
account  of  a  limpid  fluid  which  escaped  in  abundance  from  two  pin- 
hole openings  in  the  hernia  cerebri.  This  was  not  glairy,  and  in 
appearance  resembled  cerebro-spinal  fluid.  This  abundant,  limpid 
discharge  only  ceased  at  the  end  of  the  fifth  week. 

In  the  fourth  week  another  sharp  rise  of  temperature  took  place  for 
two  days,  up  to  162.6°  F.,  and  with  it  a  marked  purulent  discharge 
from  the  right  ear  and  constipation.  The  attack  yielded  to  liquid  diet, 
laxatives,  and  antipyrin,  with  washing  out  the  ear.  His  aphasia  was 
now  nearly  gone,  and  the  facial  palsy  considerably  lessened.  On  the 
twenty-seventh  day  he  moved  his  right  arm  once,  at  the  shoulder  only, 
but  could  not  repeat  the  movement ;  on  the  twenty-eighth  he  could 
bend  his  elbow,  the  finger  movements  being  barely  perceptible.  The 
right  nails  (as  shown  by  staining  with  nitric  acid)  had  grown  decidedly 
less  than  the  left.     He  was  hungry  and  was  sitting  up. 

In  the  fifth  week  the  temperature  twice  rose  quickly  for  two  days 
and  one  day,  to  102.4°  and  102°  F.  respectively,  apparently  due  to 
constipation,  for  an  enema  caused  a  quick  decline.  With  each  of  these 
attacks  of  fever  his  aphasia  and  the  palsy  of  the  right  arm  immediately 
increased,  and  as  quickly  bettered  with  the  fall.  By  the  end  of  this 
week  the  extent  of  motion  at  the  shoulder  and  elbow  was  complete, 
though  much  feebler  than  normal,  but  flexion  of  the  fingers  was  only 
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perceptible.  By  the  fortieth  day  the  finger  flexion  had  increased  to 
the  normal  in  extent,  but  only  to  about  half  strength ;  he  could  extend 
the  fingers  slightly,  but  could  not  repeat  the  extension,  though  he  could 
the  flexion.  At  the  wrist  he  had  flexion,  but  not  extension.  On  the 
forty-second  day  he  could  extend  the  wrist,  and  from  this  time  on  he 
steadily  gained  in  extent  and  power  of  motion  in  all  directions. 

The  temperature  now  fluctuated  but  little  from  the  normal  till  he 
left  for  home.  The  hernia  cerebri  had  been  strictly  let  alone,  only 
the  sublimate  dressings  being  changed,  at  first  daily,  on  account  chiefly 
of  the  watery  discharge  until  the  thirty-seventh  day,  after  which  time 
they  were  only  changed  every  two  or  three  days,  the  watery  discharge 
having  then  ceased.  The  hernia  was  covered  with  granulatiors,  but, 
as  they  showed  very  little  tendency  to  cicatrize,  on  the  thirty-fourth  to 
the  fiftieth  day  thirty-four  skin-grafts  from  his  arm  were  used  to  hasten 
the  process.  Of  these,  all  but  four  adhered;  several  that  became 
detached  during  the  dressing  were  immediately  reapplied  and  lived. 
The  potassio-tartrate  of  iron  was  used  for  some  days  with  advantage 
under  the  sublimate  dressing,  and  removed  a  membranous  film  which 
existed  between  the  grafts.  On  the  seventy-first  day  cicatrization  was 
complete.  The  hernia  had  been  for  some  days  nearly  on  a  level  with 
the  skull.  The  next  dressing  was  on  the  seventy-fifth  day,  when  the 
site  of  the  hernia,  instead  of  being  an  elevation,  had  suddenly  changed 
to  a  deep  hollow. 

March  8  (eighty- fourth  day).  Went  home  well.  Nails  on  the  right 
hand  still  half  stained  with  nitric  acid  ;  on  the  left  a  barely  perceptible 
band.  Surface  temperature,  left  side,  one-half  inch  anterior  to  the  old 
scar,  95.1°  F. ;  right,  corresponding  point,  96.4''  F.  Dynamometer: 
R.  23°,  L.  30°.  While  using  the  dynamometer  the  depressed  scar  rose 
to  the  level  of  the  skull ;  any  marked  expiratory  effort  or  even  leaning 
forward  to  the  horizontal  position  has  the  same  eff"ect.  Front  tap 
marked  on  both  sides.  Knee-jerk  :  right  much  diminished,  left  exag- 
gerated. Elbow-jerk:  right  side  exaggerated,  left  diminished.  The 
hernial  scar  is  a  crescent,  mottled  by  the  skin-grafts,  two  and  three- 
eighths  inches  long,  seven-eighths  of  an  inch  wide,  and  five-eighths  of 
an  inch  deep.     Mind  clearer  than  before  the  operation. 

April  ig.  Dr.  Davis  writes  that  the  patient  had  an  epileptic  attack 
yesterday  at  breakfast.  The  attack  was  slight  and  came  on  slowly,  the 
head  and  body  turning  to  the  right.     Otherwise  well  and  gaining  flesh. 

I  owe  much  to  the  intelligent  care  and  faithfulness  of  Dr.  J.  C. 
Heisler,  the  surgical  interne.     He  made  most  of  the  observations  of 
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the  temperature,  reflexes,  etc.  I  must  also  express  my  obligations  to 
Drs.  Davis,  Oliver,  S.  Weir  Mitchell,  M.  J.  Lewis,  William  J.  Taylor, 
and  J.  M.  Taylor  for  help  in  many  ways  in  all  three  cases  reported. 

I  append  Dr.  Oliver's  later  observations  of  his  eye  symptoms.  These, 
with  observations  from  the  other  two  cases,  he  will  publish  in  extenso 
later. 

"  Immediately  following  the  operation,  and  at  stated  intervals  of  two 
weeks'  duration  each,  the  eye-grounds  were  carefully  reexamined,  the 
state  of  the  muscles  retested,  and  the  conjunctival  sensibility  retried, 
but  in  no  instance  could  any  changes  be  found.  Of  intense  interest, 
however,  were  other  changes.  Two  months  after  the  operation  the 
fields  of  vision,  although  retaining  the  same  positions  and  embracing 
the  same  areas,  were  found  to  have  gained  partial  color  definition. 
The  left  field^  showed  distinct  and  well-mapped  areas  for  yellow  and 
blue,  with  a  small  spot  in  which  red  was  designated  as  'lead,'  whilst 
the  right  field  gave  a  trace  of  color  differentiation  in  a  small  central 
area.  On  the  same  date,  the  point  of  best  sight  with  the  left  eye — 
even  according  to  the  patient's  account — had  gradually  increased  to 
qualitative  vision  ;  letters  of  number  thirty  dioptry  type  being  properly 
named  when  swept  across  the  situation  of  the  best  projection  in  the 
excentric  field.  With  the  right  eye  nothing  definite  could  be  deter- 
mined, the  patient  constantly  twisting  his  head  in  various  positions  and 
suddenly  exclaiming,  from  time  to  time,  'I  see  a  black  mark,'  or 
incorrectly  calling  an  exposed  letter. 

"  Careful  study  of  these  symptoms,  in  association  with  the  history, 
shows  that  there  were  most  probably  two  distinct  factors  in  their  pro- 
duction :  First.  An  irritative  cortical  and  subcortical  growth  occupy- 
ing a  position  in  the  left  motor  zone,  encroaching  upon,  and,  in  fact, 
altering  the  centres  for  the  right  upper  and  lower  extremities,  the 
centres  for  lateral  movements  of  the  head  and  eyes  to  the  right  with 
elevation  of  the  eyelids  and  dilatation  of  the  pupils  and  the  centre  for 
elevation  of  the  right  angle  of  the  mouth  ;  beside  indirectly  pressing 
upon  and  perhaps  changing  the  left  visual  and  auditory  centres  or  their 
efferent  strands.^  Second.  A  resultant  destructive  basilar  lesion  includ- 
ing portions  of  both  second  nerves  posterior  to  the  chiasm,  parts  of  both 

1  In  writing  to  me  before  the  operation  the  patient,  referring  to  his  eyesight,  by  a 
curious  error  called  this  the  "  left  land." — W.  W.  K. 

2  It  is  probable  that  the  right  visual  and  auditory  centres  or  outgoing  strands  were  in 
some  way  impinged  upon,  possibly  by  the  brain  mass  itself. 
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third  nerves,  filaments  of  the  sensory  and  motor  branches^  of  both  fifth 
nerves  and  both  eighth  nerves/  apparently  more  profound  upon  the 
left  side  during  the  acute  attack  upon  account  of  the  passing  results  of 
the  coexistent  irritant  lesion,  but  in  reality  greater  upon  the  right. ^ 

"At  first,  although  by  the  most  careful  scrutiny  of  the  patient's 
person  there  could  not  be  found  any  characteristic  sequelae,  il  was 
thought  that  an  old  gummatous  thickening,  with  a  subsequent  basilar 
meningitis  from  acquired  syphilis,  would  account  for  these  two  dis- 
tinctive characters  of  lesion,  and,  in  consequence,  he  was  placed  for  a 
reasonable  length  of  time  upon  large  doses  of  the  alteratives.  This 
partially  diagnostic  treatment  not  producing  any  effect  whatsoever  in 
five  months'  time,  the  growth  was  decided  to  be  of  a  different  nature, 
probably  traumatic  in  origin ;  and,  after  consultation,  an  operation 
seemed  justifiable." 

For  two  weeks  Dr.  Heisler  made  careful  comparative  observations 
on  the  temperature  of  the  two  sides  of  the  body,  the  points  selected 
being  the  axillae,  the  brow,  palms,  and  legs ;  the  results  appear  in  the 
accompanying  tables.  The  right  side  generally  showed  the  lower 
temperatures,  except  in  the  palms,  where  the  right  was,  on  the  whole, 
the  higher.  The  temperature  of  the  legs  was  about  one  degree  lower 
than  the  rest  of  the  body. 

Remarks. — I  confess  that  I  was  very  reluctantly  brought  to 
the  conclusion  not  to  operate  when  this  patient  first  came  to  me. 
But  the  early  history,  as  detailed  in  this  paper,  is  largely  cor- 
rected and  pieced  out  by  facts  learned  later,  some  of  them  even 
after  the  operation.  When  first  seen,  the  site  of  the  injury  was 
extremely  doubtful.  Shaving  the  he^d  disclosed  several  scars, 
and  the  clinical  history  reported  no  scar  of  sufficient  moment  to 
be  remembered.     Even  which  side  of  the  head  had  been  injured 

1  The  motor  involvement  of  this  nerve  is,  of  course,  questionable,  if  the  lesion  or  its 
indirect  results  are  supposed  to  have  gained  access  to  the  nuclei  of  the  motor  oculi. 

'  A  peripheral  complication  in  the  acute  attack  of  catarrh  of  the  right  middle  ear,  early 
in  life,  should  be  remembered. 

^  These  conclusions,  which,  of  course,  must  remain  sub  judice  until  post-mortem  evi- 
dence,  are  rendered  still  more  certain  by  the  results  of  the  operation,  where  it  seems 
probable  that  a  long-standing,  quiet  and  slowly  growing  neoplasm  at  last  reached  a  suffi- 
cient size  not  only  to  encroach  upon  the  adjacent  motor  zones  and  thus  give  rise,  in  part, 
to  convulsive  discharges,  but  to  cause  an  actual  inflammatory  attack,  during  which 
symptoms  of  both  irritation  and  destruction  showed  themselves ;  the  former  gradually 
lessening  and  the  latter  persisting. 
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was  doubtful,  and  the  most  contradictory  statements  were  made 
as  to  the  initial  symptoms  of  his  fits.  On  the  whole,  the  evidence 
was  mostly  in  favor  of  the  left  side,  but  there  were  no  local 
symptoms  at  or  near  the  scar;  the  old  suppuration  of  the  right 
ear  raised  great  doubts  as  to  how  far  that  might  be  the  cause  of 
a  right-sided  cerebral  mischief,  while,  still  further  to  complicate 
the  problem.  Dr.  Oliver  was  of  opinion  that  the  ocular  symp- 
toms pointed  to  an  old  syphilitic  lesion  in  spite  of  the  denial  of 
the  patient.  It  seemed  probable  that  there  was  a  dual  lesion, 
one  the  result  of  the  ear  disease,  the  other  a  still  existing  menin- 
geal trouble,  causing  irritative  discharges,  which  might  be  lighted 
up  anew  by  any  operation.  But  as  no  improvement  came  during 
several  months  of  treatment,  I  decided,  positively,  to  operate. 

The  diagnosis  made  by  Dr.  Davis  was  the  one  finally  arrived 
at  by  all  of  us,  the  probability  being  in  favor  of  tumor  rather 
than  of  exostosis,  or  cicatricial  thickening.  This  was  based  on 
the  extent  of  the  palsy,  the  face,  arm,  and  leg  being  all  involved, 
with  aphasia;  but  I  did  not  at  all  anticipate,  nor  do  I  think  any 
of  my  colleagues  did,  that  the  tumor  had  attained  such  enormous 
size.  It  is  not  surprising  that  so  large  a  mass  caused  epilepsy, 
aphasia,  complete  hemiplegia,  intense  neuralgia,  deafness  in  the 
left  ear,  and  blindness ;  but  the  wonder  was  that,  excepting  the 
ear  and  the  eye  symptoms,  all  the  others  had  passed  away  ex- 
cept a  slowness  of  speech  and  the  epilepsy,  and  even  this  was 
much  better.  No  function  was  absolutely  destroyed,  nor  was 
there  any  external  change  in  the  bones  or  the  sutures  of  the 
skull. 

The  clinical  history,  as  well  as  the  microscopical  examination, 
seems  clearly  to  show  that  the  tumor  began  at  the  time  of  the 
injury  and  was  slowly  growing  for  twenty-four  years  until  its 
removal.  For  twenty  years  it  gave  no  miaterial  sign,  although 
his  rather  sluggish  mental  state  is  undoubtedly  to  be  ascribed 
to  it.  Then  it  suddenly  burst  out  into  disastrous  activity.  The 
regions  that  would  be  involved  in  a  normal  brain  (Figs.  3  and  4) 
can  hardly  be  deemed  as  at  all  an  accurate  representation  of 
the  localities  actually  involved,  for,  i,  the  size  of  the  tumor  is 
such  that  remoter  parts  must  have  suffered  from  the  direct  or 
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remote  pressure  ;  2,  many  of  the  sequels  are  due  to  resultant  men- 
ingitis, especially  at  the  base ;  and  3,  as  the  brain  and  the  tumor 
almost  began  life  together  and  certainly  "  grew  up  "  together, 
the  brain  accommodated  itself  to  its  intruder  to  a  great  extent, 
and  its  cortical  centres  and  even  the  great  basal  ganglia  were 
doubtless  displaced  into  regions  at  which  we  can  only  guess. 
That  the  tumor  reached  very  nearly  to  the  lateral  ventricle,  and 
that  later  the  resilient  rising  brain-layer  between  the  tumor  cavity 
and  the  ventricle  broke  down,  is  probable,  not  only  by  the 
sectional  diagram  of  the  relations  of  the  tumor  and  a  normal 
brain  (Fig.  4,)  but  also  by  the  abundant  and  long-continued 
discharge  of  cerebro-spinal  fluid.  Sometimes  this  poured  out 
almost  in  two  distinct  jets. 

I  was  greatly  astonished — it  being  my  first  experience — at 
the  rapid  filling  up  of  the  cavity  left  by  the  removal  of  the  tumor. 
Within  perhaps  twenty  minutes  it  was  half  filled  up.  In  Cases 
II.  and  III.  the  same  phenomenon  occurred  but  only  to  a  mode- 
rate extent,  as  was  natural,  there  being  little  if  any  increased 
intracranial  pressure.  This  expansion  of  the  brain  is  no  doubt 
of  great  use  in  bringing  its  surface  and  the  flaps  in  contact  and 
so  facilitating  their  union.  It  is  also  to  a  great  extent  the  cause 
of  the  hernia  cerebri  which  pushes  through  any  opening  in  the 
skull  and  scalp.  Hence  the  wisdom,  in  most  cases,  of  removing 
the  drainage  tube  at  the  end  of  twenty-four  hours,  and  of  the 
earliest  possible  entire  healing  of  the  wound  The  treatment 
of  the  hernia  cerebri  by  absolute  non-interference  and  not  by 
shaving  it  off,  is  that  which  is  now,  I  believe,  generally  deemed 
best  by  surgeons,  and  certainly  resulted  very  happily  in  my  case. 
The  skin-grafting  upon  its  granulating  surface  succeeded  even 
better  than  it  generally  does  upon  other  parts  of  the  body. 

The  hernia  was  dressed  with  dry  sublimate  gauze  (l  :  looo) 
for  about  ten  weeks,  yet  no  ill  effects  resulted.  The  first  serious 
rise  of  temperature  could  not  be  attributed  to  the  mercurial,  for 
the  wound  up  to  that  time  was  a  mere  linear  one  and  had  nearly 
healed.  I  greatly  regretted  that  I  re-opened  the  wound,  thus 
allowing  the  hernia  to  follow  and  causing  such  long  delay  in 
the  healing.     Looking  back  upon  the  entire  history,  it  is  evident 
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that  the  fetid  diarrhoea  was  the  cause  of  the  high  temperature 
and  was  itself,  probably,  the  result  of  the  prior  obstinate  consti- 
pation. It  seemed  more  probable  and  reasonable,  however,  at 
the  time  to  attribute  the  diarrhoea,  the  bulging  of  the  flap,  the 
aphasia,  and  the  progressive  hemiplegia  to  intracranial  pressure; 
and  concealed  suppuration  was  the  most  likely  cause  for  such 
pressure.  But  when  he  had  several  later  attacks  of  fever  with 
diarrhoea  or  constipation,  the  aphasia  and  paralysis  again  fluc- 
tuated in  a  curious  and  instructive  way,  more  with  the  general 
condition,  and  especially  with  the  fever,  than  with  any  possible 
alteration  in  the  intracranial  conditions. 

A  careful  study  of  the  surface  temperature  of  the  head  was 
made,  as  is  seen  by  the  notes.  The  only  inferences  seem  to  be 
that,  before  the  operation,  the  left  side  had  about  the  normal 
greater  heat  than  the  right;  but  it  is  a  rather  curious  fact  that 
while  this  was  true  even  of  the  brow,  the  right  cornea  was  0.6° 
F.  hotter  than  the  left.  Three  months  after  the  operation,  too, 
it  is  noticeable  that  the  right  side  of  the  head  was  0.7°  F.  hotter 
than  the  left — a  rather  curious  fact,  though  Broca  gives  the  right 
parietal  temperature  as  1.35°  F.  higher  than  the  left.  The  other 
comparative  temperatures  are  placed  at  the  end  of  the  history. 

Dr.  Heisler  made  daily  examinations  of  the  urine  for  some 
weeks,  but,  except  that  it  became  scanty  and  high  colored 
during  the  febrile  attacks,  there  were  no  other  changes. 

He  also  made  very  numerous  examinations  of  the  patellar, 
abdominal,  and  cremasteric  reflexes.  Two  days  after  the  opera- 
tion they  were  all  normal  but  the  knee-jerk  was  not  reinforcible. 
The  later  observations  vary  extremely  and  seem  to  follow  no 
law.  Sometimes  the  right  side  was  greater  than  the  left,  some- 
times it  was  reversed,  and  in  different  reflexes  it  was  not  always 
the  same  side  that  preponderated  at  the  same  time.  Sometimes 
one  reflex  would  be  normal  or  increased,  while  another  would 
be  diminished;  sometimes  all  would  vary  similarly.  There  was 
apparently  no  relation  between  the  variations  of  the  reflexes  and 
the  fever  or  other  physical  factor.  Before  the  operation  the  left 
knee-jerk  was  normal;  right  subnormal.  Six  days  after  it,  the 
left  was  exaggerated,  the  right  much  diminished;  while  in  the 
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elbow-  jerk  the  reverse  was  then  found.  We  had  no  instrument 
by  which  to  measure  the  knee-jerk,  and  I  do  not  rely,  therefore, 
implicitly  on  these  observations,  except  that  they  certainly  show 
a  strange  variability,  seemingly  without  any  law.  In  its  histo- 
logical structure  the  tumor  is  very  rare.  Only  3  fibromata  appear 
in  the  580  intracranial  tumors  tabulated  by  Bernhardt  and  Hale 
White.  It  is  equally  gratifying  in  the  entirely  favorable  prog- 
nosis. 

Case  II.  Simple  depressed  fracture  of  skull,  followed  in  four  months 
by  epilepsy ;  thirteen  months  later  trephining  and  removal  of  damaged 
brain  tissue;  recovery  in  seven  days;  cure  of  epilepsy  to  date. — D.  B.  L, , 
of  Kansas  City,  was  sent  to  me  April  8,  1888,  by  Dr.  W.  C.  Roller,  of 
Hoilidaysburg.  Aged  twenty-five;  best  weight  154  pounds,  present 
weight  iS^H  pounds:  five  feet  eleven  inches  in  height;  American; 
civil  engineer.  Had  the  ordinary  diseases  of  childhood,  except  scarlet 
fever,  from  all  of  which  he  recovered  perfectly: 

At  seventeen,  in  the  summer,  while  in  the  engineer  corps  of  a  rail- 
road, walking  fast  to  catch  a  train,  he  felt  dizzy  and  his  head  com- 
menced to  pain  him.  He  was  in  bed  for  a  week  and  in  the  house  for 
ten  days.  The  headache  was  not  well  located.  So  far  as  he  remem- 
bers, his  headaches  were  of  equal  severity  both  before  and  after  this, 
occurring  from  one  or  two  in  a  month  to  one  in  two  months.  He 
always  could  predict  them  by  a  twitching  of  the  eyes  and  by  waves  as 
of  heated  air  passing  before  either  the  right  or  left  eye.  From  seven- 
teen to  twenty-two  he  was  in  school,  and  since  1885  has  been  a  civil 
engineer,  in  the  office  in  winter  and  in  the  field  in  summer. 

In  November,  1886,  he  fell  one  night  a  distance  of  nine  feet.  His 
face  was  scratched  and  he  had  a  serious  blow  on  the  right  side  of  the 
head,  without,  however,  any  lesion  of  the  scalp.  He  was  unconscious 
for  a  considerable  time.  When  he  came  to,  about  daylight,  he  found 
himself  in  bed  and  entirely  conscious.  After  dressing  he  came  down 
stairs  and  took  a  car  to  his  sister's,  where  he  was  confined  to  bed  for 
three  or  four  days.  A  week  after  the  accident  Avhen  he  first  tried  to 
dress  himself  again,  he  noticed  that  the  three  left  ulnar  fingers  had  lost 
their  feeling.  He  could  move  them,  but  they  felt  strangely  unnatural, 
especially  toward  the  tips.     He  had  some  difficulty  in  buttoning  his 
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collar  and  in  other  such  finger  actions.     There  was  no  other  paralysis, 
and  no  catheter  was  necessary. 

The  headaches  after  the  accident  were  about  as  usual,  possibly  less 
severe.     He  returned  to  business  in  about  a  month. 

March  8,  1887.  At  9  a.  m.,  while  waiting  for  a  street  car,  he  sud- 
denly felt  dizzy;  starting  to  walk  he  swayed  to  and  fro;  called  a 
policeman,  but  before  one  reached  him  he  fell  down  unconscious.  He 
recovered  in  a  few  minutes,  and  found  that  his  left  hand  and  forearm 
were  paralyzed.  After  the  policeman  had  rubbed  his  hand  and  arm 
for  a  few  minutes,  he  completely  recovered  the  use  of  them.  He  is 
quite  sure  that  his  shoulder  and  elbow  were  not  affected.  Though  he 
felt  able  to  go  to  work  he  did  not  resume  his  place  at  the  office  until 
the  following  day. 

In  June,  1887,  he  had  a  dizzy  spell,  which  was  relieved  by  the  appli- 
cation of  hot  water  to  the  head. 

In  September,  1887,  being  unusually  well  after  his  summer  holiday, 
he  suddenly  felt  quite  dizzy.  Fearing  an  attack  he  ran  the  length  of 
a  long  hall  back  of  his  office,  and  lay  down  on  the  floor  and  became 
unconscious.  He  woke  up  muddled  after  ten  or  fifteen  minutes.  A 
brother  clerk  states  that  "his  eyes  were  first  open  and  fixed,  then  his 
head  was  tossed  from  side  to  side,  with  considerable  general  convulsive 
movement,  and  later  considerable  rigidity  of  the  body.  He  turned  his 
body  like  a  corkscrew,  and  especially  kept  his  head  down  pounding  on 
the  floor  with  his  forehead.  His  face  and  hands  were  dark  blue,  cold, 
and  damp.  There  was  frothing  at  the  mouth,  and  later  partial  loss  of 
memory  for  some  little  time."  The  hands  were  not  affected  in  any 
way,  but  both  eyes  were  as  "red  as  flannel"  for  three  or  four  days. 
In  an  hour  or  two  he  returned  to  his  work  in  the  office.  These  attacks 
were  always  ushered  in  by  palpitation  of  the  heart  and  a  rushing  sound 
in  the  ears.  After  these  attacks,  of  his  own  accord,  he  took  bromide 
(about  a  drachm  a  day)  until  the  25th  of  February,  when  he  stopped 
on  account  of  the  acne. 

March  /,  1888.  While  walking  in  the  street  he  felt  a  dizzy  attack 
coming  on.  He  walked  perhaps  seventy-five  feet  and  became  uncon- 
scious. After  he  recovered  he  walked  home  and  remained  in  the  house 
for  some  days,  but  not  in  bed.  He  was  nervous,  but  otherwise  well. 
His  hand  was  not  affected.  He  was  generally  constipated  before  these 
attacks. 

2ist.  He  knew  that  an  attack  was  coming  on  by  the  dizzy  feeling 
and  the  sensation  of  numbness  which  he  could  not  locate;  by  gasping 
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for  breath  and  by  wanting  more  light  in  theroon).  He  became  uncon- 
scious, but  did  not  fall  from  his  chair.  The  hand  was  not  affected 
after  it.  His  sister,  who  was  present,  states  "that  his  convulsion 
began  with  slight  movement  from  side  to  side,  increasing  in  violence; 
the  face  was  swollen  ;  the  eyes  open  wide  and  very  red  ;  twitching  of 
the  head  and  face ;  left  forearm  and  leg  stiffened  ;  no  convulsive  move- 
ment, except  a  little  twitching  of  the  left  fingers ;  breathing  was  snor- 
ing and  there  was  frothing  at  the  mouth.  He  was  unconscious  for  ten 
minutes.  This  attack  was  followed  by  a  temporary  loss  of  memory, 
confused  talking,  etc."  Later  on,  in  the  same  day,  another  attack 
was  aborted  by  the  use  of  cold  water  on  his  head,  which  was  very  hot. 

Aprils.     Present  condition  :   Urine  normal;  no  albumin,  no  sugar. 

Head. — When  his  head  was  shaved  two  small  scars  were  found,  one 
unaccounted  for  and  one  from  an  old  hurt.  In  addition  to  this,  five- 
eighths  of  an  inch  behind  the  apex  of  the  right  parietal  protuberance 
and  on  a  level  with  it  was  a  shallow  groove  running  upward  and  for- 
ward at  an  angle  of  50  degrees  with  the  median  line,  the  angle  opening 
posteriorly.  The  groove  was  about  two  and  a  half  inches  long  and  one- 
half  of  an  inch  in  width.  The  ends  were  not  definitely  marked ;  the 
centre  was  three  inches  to  the  right  of  the  middle  line.  The  anterior 
end  of  the  groove  died  out  just  in  front  of  the  bi-auricular  line  and  just 
anterior  to  the  fissure  of  Rolando. 

The  anterior  portion  of  the  groove  slightly  overlapped  the  pre- 
Rolandic  convolution,  crossed  all  of  the  post-Rolandic  convolution, 
and  the  posterior  portion  of  it  was  over  the  supra-marginal.  The 
scalp  showed  no  lesion. 

Dr.  J.  M.  Taylor  determined  the  following  facts:  "  Knee-jerk  and 
reinforcement  normal.  Dynamometer:  right,  160°;  left,  150°.  Sen- 
sation in  hands  by  the  aesthesiometer,  normal  and  equal.  Station,  sway 
one-half  of  an  inch  posteriorly,  and  then  three-quarters  of  an  inch  for- 
ward ;  to  right  one-half  of  an  inch  ;  then  left  one  inch.  Electric  reac- 
tion by  a  faradic  current,  normal." 

Dr.  Charles  A.  Oliver  examined  the  eyes  and  made  the  following 
observations:  "  Direct  vision  for  form,  normal  in  each  eye  separately. 
Range  and  power  of  accommodation  in  each  eye,  proper  for  refractive 
error  and  age  of  patient.  Fields  of  vision  for  form  and  color,  normal 
in  area  and  sequence.  No  evidence  of  subnormal  color-perception. 
Pupils  equal  in  size  and  shape  upon  separate  and  conjoined  examina- 
tion. Irides  freely  mobile  to  light-stimulus,  accommodation,  and  con- 
vergence.    Iris   in   right  eye  not  so  responsive  as  its  fellow  to  light- 


320 


KEEN, 


Stimulus  in  monocular  action  ;  there  being  a  difference  of  one  and  a 
half  millimetres  in  the  size  of  the  two  pupils  after  the  utmost  action  in 
myosis.  No  changes  in  the  eye-grounds  except  those  found  in  used 
hypermetropic  eyes  at  patient's  time  of  life.  No  perceptible  anisome- 
tropia. Slight  and  almost  imperceptible  insufficiency  of  the  interni." 
The  temperatures  were  also  taken  by  Dr.  Taylor  over  the  furrow  and 
two  inches  in  front,  behind,  and  externally,  and  at  the  three  corre- 
sponding points  on  the  left  side,  with  a  centigrade  surface  thermome- 
ter as  follows : 


(2  inches.) 


34-9" 


\5v>.                     (2  inches.) 
>%X%    35-2° 


Posterior. 

Diagnosis. — Traumatic  epilepsy  from  depressed  fracture  of  the  skull, 
with  probably  a  fragment  of  bone  broken  from  the  inner  table ;  pos- 
sibly a  cyst  of  the  brain  ;  certainly,  secondary  traumatic  changes. 
Centre  for  the  left  hand  and  the  supramarginal  gyrus  involved. 

I  recommended  that  an  operation  should  be  done,  and  he  gladly 
consented  to  it. 

Operation,  April  12,  1888. — Present:  Drs.  W.  J-  Taylor,  Mills, 
Sinkler,  Lloyd,  J.  W,  White,  and  Morris  J.  Lewis,  of  Phila.,  C.  M. 
Ellis,  of  Elkton,  Md.,  and  Mr,  Le  Conte,  medical  student. 

I  had  intended  giving  the  patient  a  quarter  of  a  grain  of  morphia  to 
contract  the  cerebral  vessels,  as  Horsley  has  advised,  but  he  informed 
me  of  the  bad  effects  of  that  drug  upon  him,  so  I  substituted  one 
drachm  of  the  fluid  extract  of  ergot  half  an  hour  before  the  operation. 
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The  previous  day  his  head  had  been  shaved  and  treated  as  described 
in  Case  I.  Similar  precautions  were  taken  as  to  hands,  instruments, 
sponges,  etc.     No  spray  was  used. 

Ether  was  administered  and  a  horseshoe-shaped  incision,  three  by 
three  and  one-quarter  inches,  was  made,  extending  beyond  the  limits 
of  the  depression,  with  the  convexity  backward.  Hemorrhage  from 
this  wound  was  admirably  controlled  by  the  flat  band  furnished  with 
the  ordinary  Esmarch  bandage.  Eventually  only  three  arteries  in  the 
scalp  required  ligation.     The  loss  of  blood  from  the  scalp  wound  was 


Fig.  S. 


Diagram  of  skull.  (Drawn  by  Dr.  John  M.  Taylor.) 
S,  Fissure  of  Sylvius.  R,  Fissure  of  Rolando.  IP,  Intraparietal  sulcus.  V,  Vertical 
or  precentral  sulcus.  T,  Temporal  ridge.  I,  II,  III,  The  first,  second,  and  third  frontal 
convolutions.  The  dotted  line  represents  the  opening  in  the  skull :  the  interrupted  oval 
line,  the  furrow  in  the  skull.  'X\\e  shaded  portion  represents  the  part  excised  ;  the  circle 
representing  the  cyst. 

not  over  half  an  ounce.  As  soon  as  the  flap  was  raised  a  sharp  furrow, 
about  three-sixteenths  of  an  inch  in  depth,  was  seen  in  the  skull,  show- 
ing evidently  the  old  line  of  fracture  through  the  entire  thickness  of 
the  bone.  This  could  not  well  be  appreciated  through  the  thick  scalp. 
An  inch  and  a  half  trephine  was  now  applied  directly  at  the  middle  of 
the  depression. 
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Care  was  taken,  on  account  of  the  inequality  of  the  surface  of  the 
bone,  not  to  cut  through  the  elevated  portions  in  advance  of  the  depres- 
sion of  the  furrow.  As  soon  as  the  disk  of  bone  was  removed  it  was 
placed  in  a  teacup,  in  a  bichloride  solution,  i  :  2000,  which  Dr.  Lloyd 
was  careful  to  keep  at  105°  to  100°  F.,  by  hot  water  in  an  outer  basin. 
All  the  later  fragments  removed  were  put  in  this  cup  for  future  use, 
should  it  not  be  needful  to  remove  the  dura  mater.  The  inner  surface 
of  the  button  showed  a  ridge  corresponding  to  the  old  fracture.  There 
was  no  bulging  of  the  cranial  contents,  and  they  pulsated  regularly. 
The  dura  mater  in  a  line  corresponding  to  the  fracture  was  dark  and 
thickened,  and  looked  as  though  a  large  vein  or  sinus  was  under  it. 

A  small  opening  was  made  in  the  dura,  and,  by  means  of  a  probe,  it 
was  found  to  be  distinctly  adherent  to  the  brain,  underneath  and  beyond 
the  limits  of  the  opening.  Accordingly,  by  a  rongeur  forceps,  the 
opening  in  the  bone  was  enlarged  three-quarters  of  an  inch  backward, 
to  a  point  somewhat  beyond  the  line  of  the  old  depression,  and  half  an 
inch  anteriorly,  until,  finally,  it  measured  three  and  one-quarter  inches 
antero-posteriorly,  and  one  and  one-half  inches  transversely,  and  ex- 
posed all  the  adherent  portion  of  the  dura.  An  incision  was  now  made 
in  the  dura  mater,  with  the  convexity  backward,  one-eighth  of  an  inch 
from  the  margin  of  the  opening  in  the  skull,  and  the  whole  dura  mater 
was  detached  from  the  brain,  until  the  non-adherent  portion  was 
reached,  both  posteriorly  and  anteriorly.  This  lifting  tore  the  brain 
substance  to  which  the  dura  was  intimately  attached.  The  portion  of 
the  brain  underneath  the  line  of  the  furrow  was  brownish-yellow  for 
nearly  a  finger's  breadth,  of  normal  consistence  anteriorly,  but  at  the 
posterior  extremity  was  distinctly  hard.  In  the  centre  of  this  indurated 
portion  a  small  cyst  was  discovered  about  one-quarter  of  an  inch  in 
diameter.  Its  contents  were  apparently  serum.  Some  little  hemorrhage 
from  the  vessels  of  the  brain  occurred  at  this  time,  when  I  tried  the 
effect  of  cocaine  applied  on  a  pledget  of  borated  cotton.  This  solu- 
tion was  made  with  recently  distilled  water,  the  bottle  and  its  cork 
having  been  disinfected  by  bichloride  solution  and  then  washed  with 
distilled  water.  The  effect  of  cocaine  was  certainly  very  happy.  It 
contracted  a  number  of  bloodvessels  that  otherwise  would  have  required 
ligation.  Three  vessels  were  ligated  with  Kocher  catgut,  and  no  further 
serious  trouble  was  experienced  from  hemorrhage.  The  walls  of  the 
vessels  were  not  friable,  and  bore  the  ligation  well.  Neither  pressure 
nor  hot  water  was  required,  and  the  vessels  that  were  not  ligated  were 
controlled  by  cocaine. 
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The  brain  substance  was  so  matted  together  in  the  line  of  the  furrow- 
that  it  was  impossible  to  distinguish  one  convolution  from  another. 
All  the  brain  substance  which  was  altered  in  color,  including  the 
thickened  walls  of  the  cyst,  was  excised  to  about  one-third  of  an  inch 
in  depth  anteriorly,  and  nearly  two-thirds  posteriorly.  The  entire 
amount  of  brain  substance  excised  would  be,  perhaps,  one  teaspoonful. 
The  incision  was  made  vertically  to  the  surface,  and  but  little  hemor- 
rhage accompanied  the  removal  of  the  brain  substance. 

At  the  time  of  the  excision  of  the  brain  tissue  Dr.  Morris  J.  Lewis 
observed  the  following  phenomena,  which  were  all  corroborated.  How 
many  were  due  to  the  act  of  cutting  I  leave  to  the  reader  to  decide : 
"  Patient  yawned  twice,  contracting  the  face  evenly  (previous  to  yawn 
the  creases  in  face  were  slightly  more  marked  on  right  side).  Opened 
eyes  and  rolled  them  slowly;  slight  external  strabismus  of  both  eyes; 
pupils  moderately  dilated  and  equal.     No  conjugate  deviation. 

"  During  the  whole  of  the  cutting  there  were  no  movements  observed 
in  the  left  arm  or  hand,  but  once  or  twice  conscious  movements  were 
made  with  the  right  arm  and  both  legs,  the  right  leg  moving  the  most 
strongly. 

"A  tonic  contraction,  lasting  but  a  short  time,  was  noticed  in  the 
left  leg  (a  similar  contraction  in  thumb,  in  palm,  and  flexion  of  wrist 
occurred  in  left  arm  during  etherization  and  before  operation). 

"  Right  knee-jerk  exaggerated  ;  left  knee-jerk  about  normal.  Right 
ankle-jerk  marked  ;  left  ankle-jerk  very  slight.  A  tendency  to  clonus 
(one  or  two  throbs)  was  observed  in  right  foot,  none  in  left." 

I  had  taken  my  camera  and  two  Cramer  plates,  No.  28,  and  at  this 
stage  of  the  proceedings  Dr.  Morris  J.  Lewis,  at  my  request,  took  two 
photographs  of  the  wound,  the  exposure  in  each  one  being  ten  seconds. 
This  was  the  only  interruption  in  the  operative  proceedings.  The  day 
was  cloudy  and  the  light  poor,  and  the  patient  moved  slightly,  so  that 
the  first  photograph  was  worthless,  but  the  second  is  fairly  good. 

I  then  removed  the  already  nearly  detached  dura  mater  correspond- 
ing to  the  entire  length  of  the  furrow.  On  its  inner  surface  a  small 
spicule  of  bone,  size  one- quarter  inch,  was  discovered.  It  was  attached 
to  the  under  surface  by  one  end.  It  was  imbedded  in  the  brain  sub- 
stance, but  whether  it  had  any  relation  to  the  cyst  could  not  now  be 
ascertained,  though  it  most  probably  had.  The  button  of  bone  which 
had  been  removed  was  now  completely  perforated  at  its  middle  by  the 
centre-pin  of  the  trephine,  and  another  hole  was  made  toward  its 
margin.     It  was  then  placed  on  the  under  surface  of  the  flap  and  se- 
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cured  in  place  by  a  chromic  acid  catgut  ligature,  the  two  ends  being 
passed  through  the  openings  in  the  bone,  and  then  through  the  scalp, 
and  tied  on  the  outside  to  prevent  its  falling  upon  the  brain  substance, 
and  to  secure  its  adhesion  to  the  scalp. 

The  scalp  wound  was  now  united  by  chromic  catgut  ligatures  placed 
quite  closely  together.  A  rubber  drainage  tube  was  brought  out  of  the 
posterior  part  of  the  wound,  and  about  a  dozen  strands  of  horsehair 
were  passed 'entirely  through  the  wound.  An  ample  bichloride  dress- 
ing was  now  applied  to  the  entire  skull. 

Twice  during  the  operation  his  respiration  and  circulation  had  been 
poor,  and  a  number  of  injections  of  brandy  were  made  in  the  forearm. 
He  was  placed  in  bed  surrounded  by  hot  bottles.  The  operation  lasted 
one  and  a  half  hours,  and  his  temperature  at  the  close  of  it  was  97°  and 
the  pulse  102. 

April  12,  6  p.  M.  As  the  dressing  was  saturated  with  blood  the  wound 
was  redressed.  The  left  hand  was  distinctly  paralyzed,  as  follows  :  The 
fingers  and  wrist  cannot  be  flexed.  Any  attempt  at  flexion  results  in 
extension  of  both  fingers  and  wrist  and  separation  of  the  fingers.  9  p.m. 
Temperature  98.4°  F.,  pulse  98.  Had  a  very  comfortable  sleep;  suffer- 
ing no  pain  ;  vomited  only  once. 

13th,  8.15  A.  M.  (first  day  after  operation).  Temperature  99°  F.  He 
passed  a  quiet  night  on  the  whole.  Being  hungry,  I  ordered  him  to  have 
coffee  and  rolls  for  breakfast,  and  milk  every  two  hours.  At  1 1.55  last 
night  the  nurse  tested  his  hand  and  found  no  power  of  flexion.  At 
midnight  he  repeated  the  experiment  voluntarily,  and  found  flexion  in 
both  wrist  and  fingers.  On  examining  him  I  find,  however,  that  this 
flexion  is  effected  by  the  superficial  and  deep  flexors  only,  which  flex 
the  last  two  phalanges,  but  the  knuckle-joints,  which  are  flexed  by  the 
interossei,  cannot  be  flexed.  He  makes  a  fist  by  flexing  the  last  two 
phalanges  and  rolling  the  flexed  fingers  into  the  palm  (as  in  ulnar  palsy). 
He  can,  however,  touch  his  fingers  with  his  thumb.  When  he  desires 
to  clench  the  fist  tightly  he  flexes  the  fingers  as  described,  and  then  the 
flexors  are  put  further  on  the  stretch  by  extending  the  wrist.  As  the 
dressing  was  saturated  with  bloody  serum  and  a  little  blood,  it  was 
changed. 

ijth,  6  p.  M.  Temperature  99.8°  F.,  pulse  '&?>.  The  rise  in  his  tem- 
perature was  probably  accounted  for  by  some  worriment  due  to  the 
absence  of  his  mother,  who  was  a  stranger  in  the  city.  He  has  only 
two  complaints  to  make,  one  that  his  right  arm  is  very  sore  from  the 
brandy  injected  during  the  operation,  and  the  other  that  he  is  hungry. 
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I  directed  a  more  liberal  allowance  of  milk  to  be  given  to  him,  with 
some  bread  and  butter  or  toast.  The  dressing  was  a  little  moist,  just 
saturated  on  the  outside  with  bloody  serum  only,  and  was  changed. 
The  wound  could  not  look  better.  The  drainage  tube  was  removed, 
leaving  the  horsehair  in  situ.    There  was  no  material  bulging  of  the  flap. 

14th,  8  A.  M.  (second  day).  Temperature  98.4°  F. ,  pulse  86.  6  p.  m. 
Temperature  98.4°  F.,  perfectly  comfortable;  has  had  no  pain;  feels 
only  a  little  sore  ;  the  right  arm  more  comfortable  ;  knee-jerk  about 
normal,  both  yesterday  and  to-day,  on  the  left  side ;  slightly  exagge- 
rated on  the  right ;  no  ankle  clonus.  By  the  aesthesiometer  on  the 
right  fore  and  little  fingers  two  points  were  appreciated  as  one  at 
one-sixteenth  of  an  inch  ;  on  the  similar  fingers  on  the  left  side  at  six- 
sixteenths  of  an  inch. 

i^th  (third  day).  Had  a  comfortable  night ;  temperature  normal. 
As  he  was  hungry,  I  allowed  him  to  take  two  chops  this  morning.  The 
only  complaint  was  that  it  was  not  enough.  During  a  dream  in  the 
night  he  disarranged  the  dressing  (though  the  wound  was  not  uncovered), 
so  that  I  redressed  the  wound.  I  removed  the  horsehairs  one  by  one. 
There  was  no  discharge,  and  the  wound  was  completely  healed,  ex- 
cepting a  very  small  area  at  the  drainage  opening.  The  temperature 
at  noon,  by  a  surface  thermometer  for  five  minutes,  was,  in  the  left  hand, 
35.4°  (C);  right  hand,  35.5°;  left  forehead,  36.7°;  right  forehead, 
Ze°;  left  leg,  35°;  right  leg,  34.9°.     (Dr.  Wm.  J.  Taylor.) 

igth  (seventh  day).  The  wound  was  dressed  and  all  the  sutures 
removed.  As  the  suture  holding  the  disk  of  bone  in  place  was  causing 
no  irritation,  it  was  left.  The  wound  was  perfectly  healed,  -not  red- 
dened, no  soreness.  The  flap  is  concave  to  just  about  the  same  extent 
that  it  was  before  the  operation. 

On  the  I'/th  (five  days  after  the  operation)  he  was  up  and  dressed. 
To-day  he  has  taken  a  walk  of  one-third  of  a  mile.  The  only  diffi- 
culty I  have  is  in  restraining  him  from  reading,  writing,  and,  in  general, 
too  great  physical  and  mental  exercise.  He  is  on  an  ordinary  diet. 
In  his  left  hand  he  has  regained  sufficient  power  to  make  his  grip 
painful  to  me.  When  he  wishes  to  grasp  with  any  force,  however,  he 
still  increases  the  power  of  the  flexors  by  extension  of  the  wrist,  thus 
putting  the  flexors  on  the  stretch. 

23d.  (eleventh  day).  The  suture  holding  the  disk  of  bone  in  place  was 
removed.     No  irritation  at  its  two  openings  of  exit  through  the  scalp. 

24th.     Photograph  taken.     His  mother  being  ill,  he  goes  home  to- 
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morrow.      Dr.  W.  J.  Taylor  made  the  following  observations  on  his 
temperature  (Centigrade). 


Anterior. 
34.9°  35= 


(2  inches.) 


34-6° 


Posterior. 


••^"•jo- 


34.6° 


(2  inches. 


Dr.  J.  M.  Taylor  made  the  following  report : 

"Dynamometer:   right  160°,  left  90°. 

"  Motion  :     Left  index  finger  closes  indifferently  well. 

"Sensation:  Slight  impairment  in  middle  forearm  and  third  and 
fourth  fingers,  but  position  of  sesthesiometer  clearly  indicated. 

"  Knee-jerk:  right  increased;  left  normal;  reinforcements  to  normal. 

"Station,  normal,  antero-sinistral ;  antero-posteriorly,  forward  three- 
quarters  of  an  inch  and  not  backward ;  laterally,  right  half  an  inch, 
left  one  and  a  half  inches. 

"  Muscles  respond,  to  the  mildest  faradic  currents  equally  well  on 
both  sides.  An  accident  made  it  impossible  to  test  them  for  reactions 
of  degeneration. " 

May  2j.  The  patient  called  at  my  office  to-day.  The  site  of  the 
operation  shows  a  furrow.  The  replaced  button  of  bone  is  perceptible 
and  firmly  adherent  to  the  scalp.  It  is  not  adherent  on  the  sides  of 
the  opening.  This  is  well  shown  when  he  bends  forward,  as  the  button 
can  be  moved  by  pressure.  The  scalp  is  in  good  condition  and  pro- 
tects the  opening  well.  He  has  no  headaches  or  mental  symptoms, 
except  that  now  and  then  he  fears  an  epileptic  attack,  and  this  worries 
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him.  He  eats  and  sleeps  well.  He  makes  a  fist  firmly,  with  primary 
flexion  of  the  knuckles  ;  his  grip  is  good,  and  he  has  lost  entirely  the 
"dead-like"  feeling  in  the  three  ulnar  fingers.  When  he  raises  his 
left  hand,  and  especially  if  he  grips  something  with  it,  the  left  fore- 
finger twitches  noticeably. 

Dr.  Oliver  reports  the  following  reexamination  of  the  eye,  twenty- 
four  hours  after  operation  : 

"  Iris  of  right  eye  responds  separately,  as  equally  and  as  freely  as  its 
fellow,  the  pupil  becoming  the  same  size  as  that  of  the  left  side  upon 
extrenie  contraction,  to  light-stimulus. 

"The  isolated  symptom  of  want  of  proper  reaction  of  the  right  iris 
to  light-stimulus  alone  (a  species  of  monocular  Argyll-Robertson  pupil), 
which  was  relieved  by  the  operation,  consisting  in  the  excision  of  a 
portion  of  the  cortex  and  subcortical  tissue  in  the  right  supra-marginal 
convolution,  is,  as  far  as  the  observer  is  aware,  a  new  observation,  and 
may  be  of  value  in  further  determining  and  better  localizing  the  situa- 
tion of  interruptions  in  the  light-reflex  act."  In  Dr.  Oliver's  paper 
later  details  will  be  given  of  the  ocular  conditions. 

Dr.  George  Dock  kindly  examined  the  brain  tissue  removed,  and 
reports  as  follows : 

"  The  specimens  consist  of  a  piece  of  dura  mater  of  irregular  outline, 
measuring  4  cm.  in  length  and  2.5  cm.  in  width,  and  a  part  of  the 
cortex  cerebri  of  similar  outline,  down  to,  and  including  the  white 
matter. 

"  The  dura  is  divided  into  two  unequal  parts  by  a  curved  line  in  the 
long  axis.  The  line  is  marked  by  loose  connective  tissue  on  the  outer 
surface,  resembling  the  course  of  a  meningeal  vessel.  Near  one  end  a 
small,  smooth  spicule  of  bone  is  adherent  to  the  membrane.  On  the 
inner  surface  the  line  is  well  marked,  though  only  as  a  thickening  and 
pigmentation  of  the  membrane.  The  dura  varies  in  thickness  from 
5  mm.  to  2  mm.  It  is  deeply  pigmented,  especially  on  its  inner  sur- 
face. Microscopic  examination  shows  fibroid  thickening,  especially  on 
the  inner  surface,  corresponding  to  the  line  supposed  to  represent  a 
cicatrix.  There  is  also  extensive  perivascular  and  interstitial  hemor- 
rhage, and  hemorrhage  into  the  arachnoid  spaces. 

"  The  piece  of  brain  substance  measures  3.3  cm.  in  length,  2  cm.  in 
width,  and  1.3  cm.  in  greatest  thickness.  The  surface  is  rough  and  dis- 
colored, and  shows  no  normal  cortical  surface.  The  edges  and  inner 
surface  show  a  few  punctate  spots,  but  appear  healthy.  The  small 
cavity  on  the  surface  looks  like  the  site  of  a  cyst  which  has  been 
obliterated  by  the  hardening. 
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"Microscopic  examination  of  specimens  from  various  parts  of  the 
surface  sbow  extensive  destruction  of  brain  tissue.  The  brownish  tags 
on  the  surface  are  composed  of  broken-down  nervous  tissue  with  pig- 
ment masses  and  compound  granule  cells.  Deeper  down  are  peri- 
vascular hemorrhages  and  collections  of  lymphoid  cells,  fine  granular 
pigment,  compound  granule  cells,  and  increased  number  of  neuroglia 
cells.  The  edges  and  inner  or  white  matter  surface  show  usually  no 
change.  Only  at  one  end  are  there  hemorrhages  and  collections  of 
small  cells  in  the  perivascular  spaces,  at  the  margin  of  the  gray  and 
white  matter.  A  section  from  the  wall  of  the  cavity  mentioned  shows 
no  traces  of  cyst  wall  proper.  The  gray  matter  there  shows  also 
vascular  dilatation,  compound  granule  cells,  and  slight  degeneration  of 
nervous  tissue. 

"Diagnosis. — The  specimens  evidently  show  results  of  a  chronic 
meningo-encephalitis,  which,  in  the  absence  of  any  discoverable  vas- 
cular disease,  is  most  probably  of  traumatic  origin.  The  scar-like 
alteration  of  the  dura  strengthens  this  opinion,  as  does  also  the  spicule 
of  bone." 

Remarks. — It  was  clear  from  the  outset  that  this  patient  had 
suffered  from  a  simple  depressed  fracture  of  the  skull,  and  the 
operation  showed  that  the  dura  had  been  torn  and  a  spicule  of 
bone  driven  through  this  rent  into  the  brain.  The  brain  sub- 
stance also  had  been  lacerated,  and  later  a  cyst  had  been  formed. 
The  degenerative  changes  in  the  brain  were  very  evident  to  the 
eye,  and  the  hardening  of  the  cyst  walls  equally  so  to  the  finger. 
The  conclusion  is  clear.  This  patient  should  have  been  tre- 
phined immediately  after  the  accident,  especially  as,  with  due 
antiseptic  precautions,  trephining  is  not  now  a  dangerous  opera- 
tion. In  fact,  the  patient  was  lucky  to  have  escaped  an  acute 
meningo-encephalitis.  Whether  the  surgeon  recognized  the  frac- 
ture or  not,  I  do  not  know;  but  the  patient,  a  very  quick,  bright 
and  intelligent  fellow,  made  one  curious  observation  upon  him- 
self that  I  commend  to  the  profession  as  it  may  prove  a  useful 
means  of  diagnosis  in  other  cases.  On  the  morning  after  the 
accident  he  examined  the  two  sides  of  his  head  by  tapping  on 
it,  and  he  says  he  observed  distinctly  a  "cracked-pot  sound" 
on  the  side  of  the  injury.     Whether  this  would  be  perceptible 
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only  subjectively  by  the  patient,  or  whether  the  surgeon  him- 
self could  also  perceive  it,  is  a  question  I  have  not  yet  had  an 
opportunity  to  settle.  If  not  heard  by  the  unassisted  ear  of  the 
surgeon,  I  would  suggest  that  a  stethoscope  be  used  while  the 
head  is  tapped.  "Skull  percussion"  may  hereafter  render  im- 
portant aid,  especially  in  fissured  fractures. 

The  location  of  the  injury  was  clearly  mapped  out  as  over  the 
hand-centre  in  the  post-Rolandic  convolution  and  over  the 
supra-marginal  convolution.  The  early  clinical  history  indi- 
cated the  involvement  of  the  hand-centre,  and  the  results  of  the 
operation  were  strikingly  confirmatory.  The  very  early  return 
of  the  hand  movements  was  probably  due  to  the  fact  that  "com- 
pensation "  had  already  been  effected  soon  after  his  accident,  and 
that  spoiled,  and  not  normal  brain  tissue,  was  removed.  The 
injury  of  the  supra-marginal  convolution  and  subsequent  removal 
of  the  degenerated  tissue  would  seem  to  have  some  causal  con- 
nection with  the  "monocular  Argyll-Robertson  pupil"  symp- 
tom, noted  by  Dr.  Oliver,  and  may  prove  of  value  in  the  future. 

Normally  the  left  side  of  the  head  shows  a  somewhat  higher 
surface  temperature  than  the  right.  It  is  interesting  to  note 
that  in  this  case  the  injured  (right)  side  before  the  operation  was 
distinctly  the  hotter  of  the  two,  and  that  only  twelve  days  after 
the  operation  its  temperature  had  fallen  about  i°  C.  below  the 
temperature  of  the  left  side — i.  e.,  to  its  normal  relation.  It  would 
seem  that  not  only  was  there  no  inflammatory  heat  left  as  a 
remnant  of  the  operation,  but  that  the  removal  of  the  injured 
tissue  had  cut  off  the  source  of  irritation  and  resulting  heat. 

Along  with  this  it  is  to  be  noted  that  there  has  been  no  return 
at  present  (August  12th)  of  any  fit.  Though  this  period  of  im- 
munity (four  months)  is  too  short  to  warrant  any  definite  state- 
ment of  results,  yet,  if  we  observe  that  before  the  operation  the 
fits,  though  infrequent,  were  growing  more  frequent  as  time 
went  on;  that  the  fits  have  not  since  returned;  and  that  the  sur- 
face temperature  of  the  right  side  has  fallen  to  its  normal  rela- 
tion to  that  of  the  left,  it  would  give  reasonable  hope  that  the 
removal  of  pressure  and  of  the  diseased  tissue,  in  which  irritative 
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changes  were  undoubtedly  progressing,  will  result  in  a  permanent 
cure. 

Case  III.  Epilepsy  of  uncertain  origin;  attacks  beginning  in  left 
hand ;  excision  of  cerebral  centre  for  left  wrist  and  hand;  recovery  in 
eight  days ;  epilepsy  improving  to  date. — W.  B.,  of  Maryland,  aged 
twenty ;  American  ;  clerk  in  a  country  store.  His  best  and  present 
weight  is  130  pounds;  five  feet  five  inches  in  height.  The  patient  is 
a  hearty  young  man,  having  had  all  the  diseases  of  childhood  except 
scarlet  fever.  At  the  age  of  three  years  he  had  spasms  for  six  hours 
from  indigestion.      He  had  no  subsequent  attacks. 

At  the  age  of  thirteen  he  arose  one  morning  at  four  o'clock  to  make 
the  fire,  and  after  doing  so  fell  asleep  in  a  chair,  from  which  he  fell, 
and  he  thinks  he  struck  his  head  on  the  stove.  He  was  unable  to  fix 
the  location  of  the  blow,  as  there  was  no  cut  or  bruise  on  the  head. 
On  waking  up  he  found  himself  on  the  floor  dazed  and  suffering  with 
headache,  which  continued  all  day,  but  was  not  sufficient  to  keep  him 
in  bed.  His  history  is  quite  imperfect  in  detail.  Ever  since  this  acci- 
dent (?)  he  has  had  epileptic  attacks,  always  preceded  by  dizziness. 
Stooping  often  brings  one  on,  he  and  his  family  say  (though  he  could 
never  accomplish  this  before  me).  He  has  never  had  a  hurt  in  con- 
sequence of  these  attacks.  Sometimes  they  occur  in  the  night.  He 
eats  and  sleeps  well.  His  friends  state  that  the  attacks  begin  with  a 
fixed  or  wild  look  from  the  eyes,  and  when  engaged  in  any  action, 
such  as  tying  a  bundle  with  twine,  he  would  continue  the  action  for  an 
unreasonable  time,  till  he  would  come  out  of  the  attack  and  resume  his 
work  as  usual.  His  head  sometimes  turned  to  one  side  and  sometimes 
to  the  other  before  any  other  part  of  the  body  became  affected,  then 
the  arms  would  begin  to  jerk,  then  the  convulsion  would  become  gen- 
eral. The  fits  would  last  about  two  or  three  minutes,  and  would  be 
characterized  by  very  marked  convulsive  movements. 

Present  condition,  April  23,  1888:  Head.  When  the  head  was 
shaved  two  small  scars  were  seen,  one  from  a  recent  blow  and  one 
unaccounted  for;  neither  of  them  seemed  important.  On  the  right 
temple  was  a  distinct  furrow,  which  could  be  traced  over  the  temporal 
muscle  into  the  temporal  fossa.  It  began  one-quarter  of  an  inch  to  the 
richt  of  the  middle  line,  and  seven-eighths  of  an  inch  in  front  of  the 
bi-auricular  line,  terminating  below,  one  and  one-quarter  inches  in 
front  of  the  bi-auricular  hne  and  one  and  three-quarters  inches  above 
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the  zygoma,  and  one  and  one  half  inches  behind  the  external  angular 
process.  At  first  this  irregularity  was  thought  to  be  the  coronal  suture, 
but  it  was  so  regular  on  the  edges  and  so  sharply  defined  that  it  was 
thought  to  be  a  furrow,  and  the  question  was,  Might  it  not  be  a  frac- 
ture? No  such  furrow  existed  on  the  left  side,  where  the  coronal 
suture  was  detected  with  great  certainty.  On  the  right  side,  the 
coronal  suture,  unless  it  was  this  furrow,  was  very  indistinct.  The 
temporal  artery  lay  posterior  to  the  furrow. 

Dr.  Charles  A.  Oliver  makes  the  follovving  report  on  his  ocular  con- 
ditions:  "April  24,  1888.  Direct  vision  for  form,  normal  in  each  eye 
separately.  Range  and  power  of  accommodation  in  each  eye,  proper 
for  refractive  error  and  age  of  patient.  Visual  fields  normal  in  sequence, 
though  both  reduced  to  more  than  one-third  the  average  areas,  those  of 
the  right  side  being  somewhat  the  smaller.  No  subnormal  color-per- 
ception. Pupils  normal  in  size  and  shape.  Irides  freely  and  equally 
mobile  to  light-stimulus,  convergence,  and  accommodation.  Very 
slight  insufficiency  of  the  interni.  Characteristic  changes  in  the  eye- 
grounds  usually  seen  in  epileptic  subjects  with  frequent  seizures — i.e., 
a  low  and  chronic  form  of  retinitis,  associated  with  a  dirty  red-gray 
appearance  of  the  optic  nerve  :  this  being  the  more  marked  on  the 
right  side. 

'^  .Retnarks. — From  this  grouping  of  eye-symptoms,  which,  with  the 
exception  of  the  eye-grounds  and  their  resultant  visual  fields,  are 
normal,  and  hence  negative  in  character,  there  can  be  but  one  legiti- 
mate conclusion  :  a  similar  condition  of  the  layers  of  the  cerebral 
cortex,  the  result  of  repeated  convulsive  seizures ;  the  position  of  the 
greatest  amount  of  change  (indicative  of  probable  situation  of  irrita- 
tion focus)  being  indeterminable." 

The  friends  of  the  patient  insisted  on  something  being  done  at  once, 
as  they  desired  to  take  him  home.  I  stated  that  I  would  make  an 
exploratory  incision  in  the  scalp,  and  if  anything  abnormal  was  found 
I  would  go  further. 

April  JO,  1888.  Operation. — An  exploratory  operation  was  done  by 
making  a  horseshoe-shaped  incision  with  the  convexity  looking  back- 
ward, enclosing  in  its  area  the  suspicious  groove  before  alluded  to. 
Just  before  the  operation  another  very  careful  examination  was  made, 
and  three  facts  noted  of  importance  :  First,  the  coronal  suture  could 
be  more  distinctly  made  out  than  was  at  first  supposed,  and  it  lay  be- 
hind the  furrow ;  second,  the  furrow  bifurcated  in  such  a  way  as  to 
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suggest  a  bloodvessel ;  third,  at  the  lower  part  of  the  furrow  pressure 
caused  bulging  corresponding  to  the  furrow  and  again  suggested  a  vein. 
In  view,  however,  of  the  preparation  for  the  operation  and  the  urgent 
anxiety  on  the  part  of  his  friends,  I  deemed  it  best  to  maike  the  ex. 
ploratory  incision.  The  most  careful  antiseptic  precautions,  as  detailed 
in  Case  I.,  were  used,  without  the  spray.  Ether  was  the  anaesthetic 
used.  No  ergot  or  morphia  was  given,  as  I  hardly  deemed  it  probable 
that  I  should  do  more  than  make  an  incision  of  the  scalp.  On  lifting 
the  scalp  from  the  skull  nothing  abnormal  was  found.  The  groove  or 
furrow,  so  particularly  described,  was  found  to  be  a  vein,  but  I  never 
before  felt  a  vein  with  such  sharp,  hard  borders,  and,  until  just  before 
the  operation,  I  was  very  doubtful  as  to  what  the  furrow  was.  The 
patient  made  an  uninterrupted  recovery  without  any  rise  in  tempera- 
ture. 

When  he  had  recovered  his  family  changed  their  minds,  and  advised 
that  he  remain  here  under  my  observation  for  treatment  with  drugs,  or 
another  operation  should  anything  be  found  to  indicate  its  being  desira- 
ble. Accordingly  I  placed  him  under  the  constant  care  of  two  trained 
nurses,  who  reported  to  me  the  character  of  each  fit  in  its  minutest 
detail.  Dr.  Sprissler  had  already  seen  two  attacks  from  the  beginning, 
and  the  nurses  reported  three  others  which  were  completely  observed. 
All  five  of  the  attacks  v/ere  practically  as  follows:  Each  attack  invaria- 
bly began  in  the  left  arm  and  fingers.  The  thumb  and  fingers  became 
rigid  and  extended,  widely  separated,  the  hand  and  arm  in  a  right  line 
and  the  elbow  flexed ;  usually  both  legs  were  next  attacked,  the  left 
usually  preceded  the  right  and  was  crossed  in  front  of  it ;  next  the 
face  became  attacked,  the  mouth  being  drawn  to  the  left.  (In  one 
attack  the  mouth  was  affected  before  the  leg.)  After  this  the  convul- 
sions became  generalized ;  the  fingers  of  both  hands  flexed  ;  the  pupils 
were  first  dilated  and  then  contracted.  These  attacks  lasted  from  one 
to  ten  minutes.  The  number  of  them  was  markedly  increased  imme- 
diately after  the  operation  of  April  30th.  Not  unusually  he  would 
have  one  or  two  a  day,  but  they  gradually  diminished  to  their  normal 
frequency.  Finding,  now  that  the  fits  began,  so  far  as  was  observed, 
in  the  left  hand,  I  determined  to  excise  the  centre  for  the  left  hand 
and  wrist. 

Operation  May  30,  1888.  Present:  Drs.  William  Thomson,  J.  H. 
Musser,  F.  X.  Dercum,  J.  M.  Taylor,  J.  K.  Mitchell,  Morris  J.  Lewis^ 
W.  J.  Taylor.  His  head  was  prepared  on  the  day  previous  with  the 
usual  precautions  mentioned  in  Case  I.     One-eighth  of  a  grain  of  mor- 
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phia  and  a  drachm  of  ergot  were  given  half  an  hour  before  the  opera- 
tion. During  the  etherization  he  had  a  fit,  as  was  the  case  at  the 
former  exploratory  operation. 

A  curved  incision,  2)^  Z^i  inches,  was  made  with  the  convexity- 
looking  backward,  the  flap  lying  over  the  fissure  of  Rolando.  This 
fissure  had  been  first  marked  on  the  scalp  by  Hare's  and  Thane's 
methods ;  the  results  of  both  of  which  were  practically  identical.  In 
order  to  indicate  it  upon  the  skull  itself,  two  small  incisions  were 
made  at  the  upper  and  lower  end  of  the  line,  and  with  a  bone  gouge 
two  litle  nicks  were  made  in  the  skull  through  the  openings.  A  one 
and  one-half  inch  trephine  was  now  applied,  the  centre  pin  one- eighth 
of  an  inch  back  of  the  fissure  of  Rolando,  the  lower  margin  of  the 
trephine  being  about  a  quarter  of  an  inch  above  the  temporal  ridge. 
The  bone  when  removed  was  placed  in  a  cup  of  bichloride  solution 
(i  :  2000).  This  cup  was  placed  in  a  large  basin  of  hot  water,  which 
Dr.  Musser  was  careful  to  keep  at  io5°-ioo°  F.  The  bone  and  dura 
both  appeared  normal ;  no  bulging  was  observed,  and  the  pulsation 
was  regular.  The  dura  was  now  partially  incised  and  the  brain  exposed. 
The  pia  was  very  much  infiltrated  with  serum,  producing  an  cedema- 
tous  layer  much  obscuring  the  brain  tissue,  especially  the  sulci  over  all 
this  area.  Two  convolutions,  running  obliquely  from  above  down- 
ward and  forward,  crossed  the  trephine  opening  entirely,  while  at  the 
anterior  border  a  third  convolution,  apparently  in  a  similar  direction, 
was  partially  uncovered.  Large  veins  ran  in  the  pia  over  the  sulci. 
An  attempt  was  made  to  determine  which  was  the  Rolandic  fissure  and 
which  was  the  minor  fissure  by  separating  the  convolutions  and  deter- 
mining their  depth,  but  both  the  sulci  exposed  were  about  an  inch 
deep.  This,  therefore,  gave  no  clew  to  the  point  desired.  Depressing 
the  brain  exposed  a  further  area  under  the  edge  of  the  bone  but  gave  no 
information  of  moment.  Application  of  the  cyrtometer  (disinfected) 
was  then  made  to  redetermine  the  fissure  of  Rolando.  This  ran  in 
the  middle  of  the  three  convolutions  before  mentioned  (Fig.  9).  In 
order  to  determine  the  seat  of  the  hand  centre  a  faradic  battery  was 
then  used.  The  ends  of  the  wire  were  wrapped  in  borated  cotton 
dipped  in  bichloride  solution.  Stimulating  the  two  posterior  convo- 
lutions gave  no  results,  even  when  the  currrent  was  perfectly  perceptible 
to  my  hands  and  contracted  my  muscles.  On  touching,  however,  the 
anterior  one  of  the  three  convolutions  the  hand  instantly  moved,  the 
wrist  (as  observed  by  Morris  J.  Lewis)  moving  in  extension  in  the 
midline  and  to  the  ulnar  side  at  different  touches,  and  the  fingers  being 
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extended  and  separated.     Above  this  centre  were   the  shoulder  and 
elbow  centres,  and  below  the  face  centre,  as  described  further  on. 

The  opening  in  the  skull  was  now  enlarged,  chiefly  forward  and 
downward,  till  it  measured  two  and  a  half  inches  antero  posteriorly 
by  two  and  a  quarter  inches  vertically,  so  as  to  disclose  this  convolution 
(c)  to  a  larger  extent.     From  the  point  of  application  of  the  centre-pin 


Fig.  9. 


Diagram  of  skull.  (Drawn  by  Dr.  J.  M.  Taylor.) 
S,  Fissure  of  Sylvius.  R,  Fissure  of  Rolando.  IP,  Intraparietal  sulcus.  PC,  Pre- 
central  sulcus.  T,  Temporal  ridge.  I,  II,  III,  the  first,  second,  and  third  frontal  convo- 
lutions. The  dotted  line  represents  the  opening  in  the  skull ;  a,  b,  c,  are  the  three 
convolutions  first  exposed  in  the  trephine  opening.  The  shaded  lines  represent  the  portion 
excised. 


(an  eighth  of  an  inch  behind  the  fissure  of  Rolando  and  one  inch 
above  the  temporal  ridge)  the  opening  extended  forward  one  and  three- 
eighths  inches,  backward  one  and  one-eighth  inches,  upward  one  inch, 
and  downward  one  and  a  quarter  inches.  In  enlarging  the  opening 
forward  I  invaded  the  territory  covered  by  the  flap  of  the  exploratory 
operation  a  month  before.  Under  this  area  the  dura  was  noticeably 
more  adherent  to  the  bone  than  elsewhere. 

The  anterior  border  of  this  convolution  (Fig.  9,  c)  was  marked  by  a 
fissure  nearly  parallel  with  the  other  two.     The  portion  of  the  convo- 
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lution  (/■)  containing  the  hand-centre,  about  one  and  a  quarter  inches 
long,  as  ascertained  by  the  battery,  was  then  incised  vertically  above 
and  below  with  a  knife,  the  lower  incision  being  three-eighths  of  an 
inch  above  the  temporal  ridge.  The  sulci  in  front  of  and  behind  this 
convolution  had  been  previously  freely  opened.  The  lower  end  of  the 
portion  to  be  taken  away  was  then  lifted  and  the  loosened  convolution 
was  cut  away  from  the  underlying  brain  substance  with  a  pair  of 
scissors.  While  this  was  being  done  the  hand  was  watched,  but  no 
movement  was  perceived.  The  wires  of  the  battery  were  now  again 
applied,  while  Dr.  Lewis  again  observed.  At  the  remaining  part  of 
the  convolution  at  the  upper  margin  of  the  excised  portion,  move- 
ments of  the  left  elbow  (flexion  and  extension)  and  shoulder,  especially 
of  the  latter,  which  was  raised  and  abducted,  were  noticed.  Touching 
the  part  of  this  convolution  remaining  at  the  lower  border  of  the 
excised  portion  produced  an  upward  movement  of  the  whole  left  face, 
no  one  muscle  being  noticeable  in  isolated  contraction.  The  platysma 
was  not  contracted  nor  was  the  angle  of  the  mouth  drawn  downward. 
Touching  the  white  matter  at  the  bottom  of  the  excision  produced 
again  the  movements  of  the  hand.  It  was  deemed,  therefore,  certain 
that  all  the  hand-centre  had  been  removed.  It  was  noticed  that  the 
convolution  immediately  behind  the  part  excised  was  somewhat  bruised 
in  the  efforts  to  open  the  sulci  on  that  border. 

Dr.  Lewis  now  took  a  photograph  of  the  exposed  brain.  Compara- 
tively little  trouble  had  been  experienced  from  hemorrhage.  An 
Esmarch  bandage  had  been  applied  to  the  scalp,  but  it,  probably,  was 
not  drawn  tight  enough,  as  a  few  of  the  vessels  bled  somewhat  freely. 
These  were  caught  with  hemostatic  forceps  and  the  bandage  was  removed. 
It  had  been  passed  only  twice  around  the  head.  In  the  brain  itself 
the  large  vessels  were  necessarily  disturbed  to  a  considerable  extent 
and  bled  quite  freely.  Cocaine  (four  per  cent.)  and  hot  water  did 
good  service,  but  for  the  larger  vessels  ligation  answered  best.  This 
was  done  with  Kocher  catgut.  The  tying  had  to  be  extremely  gentle, 
with  even  pulling  of  the  two  ends,  else  the  vessels  would  give  way. 
The  dura  mater  was  now  replaced  and  sewed  with  fine  chromic  catgut, 
two  bundles  of  horsehair  having  been  placed  underneath  it.  The  final 
oozing  was  so  slight  that  it  was  not  deemed  necessary  to  put  a  drainage 
tube  under  the  dura.  The  disk  of  bone  and  some  fifteen  pieces 
removed  by  the  rongeur  forceps  were  now  replaced  on  the  dura.  Two 
bundles  of  horsehair  were  placed  between  the  bone  and  the  scalp  and 
also  a  small  rubber  drainage  tube  posteriorly.      The  scalp  wound  was 
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then  closed  by  fifteen  chromic  catgut  sutures.  An  abundant  dry  dress- 
ing of  corrosive  sublimate,  rubber  dam,  and  a  bandage  completed  the 
dressing.  The  operation  had  lasted  about  an  hour  and  a  quarter. 
When  put  to  bed  the  condition  of  the  patient  was  satisfactory.  As 
soon  as  he  recovered  from  the  ether  he  was  quite  violent  in  his  rest- 
lessness. Soon  afterward  he  had  an  epileptic  attack  ushered  in  by 
staring  eyes,  then  the  left  leg  was  crossed  over  in  front  of  the  right 
and  the  whole  body  became  rigid.  In  about  a  minute  the  fit  was  over. 
No  movement  of  the  left  hand  or  face  occurred.  Immediately  after 
the  operation  the  left  hand  was  found  to  be  paralyzed  as  to  all  move- 
ments both  of  fingers  and  wrist.  The  elbow  was  paretic,  the  shoulder 
and  face  perfectly  unaffected. 

At  6  p.  M.  the  dressing  was  changed  as  it  was  saturated  to  the  margin 
from  moderate  bleeding.  Again  at  3.30  a.  m.,  May  31st,  the  wound 
was  redressed  for  the  same  reason.  The  oozing  at  this  dressing  was 
much  more  serous  and  less  bloody.  At  12.30  a.  m..  May  31st,  he  had 
another  epileptic  attack  lasting  about  a  minute  precisely  similar  to  the 
last  one,  except  that  he  rolled  over  on  his  abdomen. 

31st,  8  A.  M.  (first  day  after  the  operation).  The  patient  has  been 
perfectly  conscious  ever  since  he  recovered  from  the  ether.  The  only 
physical  change  noted  was  the  paralysis  of  the  left  hand,  which  was 
unaltered.  The  pupils  were  unaffected.  He  slept  some  during  the 
night,  but,  on  the  whole,  the  night  was  restless  and  disturbed.  A 
catheter  was  used  both  last  night  and  this  morning.  The  urine  was 
normal  in  quantity  and  quality.  He  complains  of  discomfort,  but 
states  that  he  has  no  pain  of  any  moment.  He  was  allowed  nothing 
but  ice  during  the  night,  but  this  morning,  as  he  was  moderately 
hungry,  he  was  given  some  milk.  Some  rather  violent  retching 
followed  the  operation  but  it  ceased  later  in  the  evening.  The  wound 
was  redressed,  as  the  dressing  was  slightly  moistened  with  bloody 
serum,  and  the  drainage  tube  removed.  In  the  left  hand  each  finger 
was  recognized  correctly,  but  the  two  points  of  the  aesthesiometer  were 
recognized  as  only  one  even  when  so  far  separated  as  the  entire  length  of 
the  finger  or  the  entire  breadth  of  the  hand.  The  right  hand,  however, 
is  but  little  better  than  this,  as  the  two  points  are  recognized  on  the 
fingers  as  one  at  two-thirds  the  length  of  the  fingers  apart  and  about 
the  same  crosswise.  His  mental  condition  is  such,  however,  that  I  do 
not  think  this  test  reliable,  saving  to  show  that  the  left  hand,  in  a 
general  way,  is  not  so  sensitive  as  the  right. 

June  2  (third  day).   The  wound  was  redressed  although  the  dressing 
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was  scarcely  stained.  Five  out  of  the  fifteen  sutures  were  removed,  as 
the  wound  was  sealed  throughout  its  entire  length,  saving  where  the 
drainage  had  been.  All  the  horsehairs  but  six  were  removed  ;  two  of 
these  going  under  the  dura  and  four  under  the  scalp  only.  An  enema 
today  evacuated  the  bowels  satisfactorily.  His  urine  is  evacuated  only 
by  catheter  twice  a  day.  The  bladder  seems  to  have  lost  its  expulsive 
force.  When  the  catheter  is  inserted  no  urine  flows  except  upon 
pressure  over  the  bladder.  The  amount  is  small — twelve  ounces  in 
twenty  four  hours.     Its  character  is  normal. 

6th  (seventh  day).  In  the  last  four  days  his  temperature  has  fluctuated 
between  normal  and  100°  ;  the  latter  occurring  at  night.  His  general 
condition  could  not  be  more  satisfactory ;  his  appetite  is  good ;  his 
head  feels  perfectly  clear ;  and  he  has  had  no  pain.  On  the  fourth 
day  the  wound  was  redressed  and  all  the  stitches  removed.  The 
wound  was  entirely  healed.  A  little  oedema  exists  in  the  centre  of 
the  flap,  and  pressure  on  it  gives  a  sensation  of  resistance  almost  equal 
to  that  over  the  rest  of  the  skull.  Up  to  last  night  the  catheter  had  to 
be  used,  excepting  that  he  was  able  to  pass  his  water  when  he  took  an 
enema;  but  since  last  night  he  has  passed  it  voluntarily  though  very 
slowly  and  with  little  force.  He  has  been  up  and  dressed  since  the 
fifth  day  after  the  operation.  He  is  anxious  to  go  down  stairs  to  his 
meals,  but  on  account  of  the  slight  rise  in  his  temperature  I  have  not 
deemed  it  prudent.  On  June  3d  he  had  two  attacks  characterized  as 
before.  On  June  4th  he  had  one  more.  The  attacks  are  evidently 
becoming  very  much  lighter  and  less  frequent.  Yesterday  and  the 
day  before  he  had  two  aborted  attacks.  He,  himself,  is  most  annoyed 
by  his  left  hand,  which  is  still  paralyzed,  though  twice  there  have  been 
slight  involuntary  movements  in  it.  The  elbow  has  entirely  recovered 
from  its  slight  paresis. 

jth  (eighth  day).  As  his  temperature  had  fallen  to  normal  and  he 
was  anxious  to  go  out,  I  allowed  him  to  walk  to  a  barber  shop  and  get 
shaved.     The  left  hand  was  still  paralyzed. 

The  attacks  after  the  second  operation,  as  after  the  first,  were 
increased  in  frequency,  but  they  were  not  so  severe,  and  they  now 
diminished  quite  rapidly  in  severity,  frequency,  and  duration,  rarely 
exceeding  one  or  two  minutes  in  length.  At  present  in  an  attack  the 
left  hand  does  not  move,  the  eyes  are  staring,  his  right  arm,  legs,  and 
body  stiffened,  but  little  muscular  movement ;  the  mouth  is  drawn  to 
the  right  and  the  head  turns  to  the  left. 

i8th.  Dr.  W.  J.  Taylor  reported  his  temperature  as  follows:     In 
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the  right  pahn  37°  C,  the  left  hand  37.5°  C,  the  right  side  of  the 
head  37.7°  C,  and  left  side  of  head  37°  C. 

28th.  I  examined  him  carefully  to-day,  as  he  was  to  return  home. 
His  skull  is  perfectly  firm,  as  much  so  on  one  side  as  the  other,  with 
very  slight,  if  any,  irregularity  of  surface  where  the  pieces  of  bone 
were  replaced.  Pressure  produces  no  yielding  or  pain.  Except  for 
the  two  scars  one  would  not  know  that  his  skull  had  been  opened. 
The  fits  have  become  greatly  diminished,  occurring  now  only  once  in 
two  to  four  or  five  days,  and  then  only  of  momentary  character,  prac- 
tically/^///war/.  There  is  no  convulsive  movement  whatever,  and  his 
mental  condition  is  more  satisfactory,  inasmuch  as  he  is  more  cheerful 
and  communicative,  and  far  less  morose  and  despondent  than  when  he 
first  came  under  my  care.  His  hand  and  wrist  are  still  as  before,  but 
he  has  ceased  to  carry  his  arm  in  a  sling  as  he  did  for  the  first  three 
weeks  after  the  operation. 

I  made  the  following  measurements  :  Right  biceps  ten  and  one- 
eighth  inches,  left  nine  and  three- quarters  inches,  right  forearm  two 
and  one-half  inches  below  the  olecranon  ten  and  one-quarter  inches, 
and  the  left  nine  and  three-quarters  inches.  Unfortunately  I  did  not 
make  any  measurements  of  the  same  points  before  operation.  Whether 
this  difference  is  due  to  wasting  or  is  simply  a  natural  difference  in  his 
case  of  a  smaller,  because  less  used  left  arm  I  am  unable  to  say. 

Electrical  responses  of  all  muscles  of  the  arm,  forearm,  and  hand 
are  equal  and  prompt  on  the  two  sides,  both  by  faradic  and  by  constant 
current.  Unfortunately  circumstances  made  it  impossible  for  me  to 
determine  whether  reactions  of  degeneration  were  present  or  not. 

July  20.  He  writes  that  motion  is  beginning  to  return  in  the  left 
hand. 

Dr.  George  Dock  examined  the  specimens  of  brain  tissue  and  reports 
as  follows.  In  all  three  cases  reported  in  this  paper,  I  may  add,  the 
specimens  were  placed  in  Miiller's  fluid  the  instant  they  were  removed. 

"The  specimen  was  received  in  Miiller's  fluid  on  the  day  of  the 
operation  and  examined  in  less  than  twenty  hours  after  removal.  It 
proved  to  be  part  of  a  convolution  cut  off  at  a  right  angle  at  one 
(lower?)  end,  at  an  angle  of  about  45  degrees  to  the  surface  at  the 
other,  and  with  a  smooth  base.  It  measured,  when  fresh,  32  milli- 
metres in  greatest  length,  10  millimetres  in  thickness,  and  18  milli- 
metres in  depth.  The  surface,  from  which  the  membranes  had  been 
removed,  showed  nothing  unusual.  In  making  a  series  of  sections  of 
an  average  thickness  of  5   millimetres,  a  hemorrhagic  spot,  3  milli- 
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metres  in  diameter,  was  found,  in  the  lower  third,  just  below  the  cortex. 
Examined  fresh,  in  Miiller's  fluid,  this  showed  :  i,  blood  corpuscles  of 
normal  color  and  outline  ;  2,  multipolar  cells,  with  no  evident  alter- 
nations; 3,  nerve-fibres,  with  and  without  double  contours,  showing 
no  swelling  of  the  myelin  and  no  apparent  loss  of  it ;  4,  bloodvessels. 
The  smallest  of  these  showed  numerous  highly  glistening  spots  in  their 
walls,  the  larger  ones  no  alteration  in  structure. 

"  Having  been  placed  in  the  hardening  fluid  so  promptly  the  speci- 
men was  soon  ready  for  staining.  It  was  stained  both  by  ammonia- 
carmine  and  Weigert's  method,  the  latter  giving  very  satisfactory 
results.  Minute  extravasations  of  blood  were  found  in  all  parts.  Most 
of  these  are  along  the  course  of  small  vessels,  some  confined  within 
the  lymph-sheaths,  others  of  irregular  shape  among  the  fibres  of  the 
white  matter  and  in  the  cortex.  There  are  no  blood-pigment  masses 
and  no  diffused  staining.  The  large  hemorrhage  mentioned  shows 
blood  corpuscles  with  well-preserved  nerve-fibres,  free  myelin  in  small 
globules  and  fine  granular  material.  In  sections  from  this  part  of  the 
specimen  there  is  marked  dilatation  of  the  perivascular  lymph-spaces. 
Some  of  these  attain  a  diameter  of  not  quite  one  millimetre,  being 
from  two  to  three  times  as  wide  as  their  main  vessels.  The  capillary 
in  them  is  often  distended  and  the  mesh-work,  plainly  visible,  encloses 
a  few  corpuscles  ;  in  rare  cases,  however,  a  large  number.  The  vessels 
appear  normal  here  as  elsewhere.  The  nerve-fibres  are  intact,  as  a 
rule.  In  a  very  few  places,  in  small  areas,  they  do  not  appear.  These 
areas  are  in  the  extreme  outer  layer  just  beneath  the  surface,  and  when 
found  I  have  also  found  small  hemorrhages  beneath  them.  The  main 
bundle  of  white  matter  shows  no  diminution  in  size  or  failure  of  reac- 
tion to  stains.  The  cortical  layer  is  unchanged,  save  for  the  hemor- 
rhages. The  ganglion-cells  are  present  in  all  parts  of  this  layer.  Some 
of  them  are  very  pale,  but  none  show  atrophic  or  inflammatory  changes. 
Many  of  them  lie  in  spaces  rather  larger  than  normal,  which  may  be 
due  to  an  cedema  of  the  space,  or  to  the  action  of  the  hardening  fluid." 

Remarks. — The  first  operation,  in  which  the  skull  was  not 
injured  and  the  flap  readhered  to  the  skull  and  the  wound  healed 
without  inflammation,  teaches  one  important  lesson — the  marked 
lesion  within  the  cranium  that  may  follow  a  slight  traumatism 
on  the  exterior.  As  I  extended  the  bony  opening  at  the  second 
operation   I   wondered  why,  all   at   once,  the  dura  became  so 
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adherent  to  the  bone.  In  a  moment  I  observed  that  this  began 
just  where  I  encroached  on  the  area  under  the  first  flap.  As 
injuries  increase  in  severity  their  intracranial  consequences  must 
incvedise  pai'i passu,  so  that  we  can  easily  understand  how  severe 
blows,  even  without  fracture,  may  be  followed  by  meningitis,  or 
abscess,  or,  as  in  Case  I.,  by  a  neoplasm.^  Macewen  {Med.  News, 
Aug.  1 8,  1888)  alludes  to  this  and  to  the  adhesion  of  the  brain 
to  the  bone  very  happily  as  "anchoring  the  brain"  and  points 
out  its  deleterious  results.  I  can  hardly,  however,  concur  in 
his  inference  that  a  higher  temperature  at  the  site  of  the  injury 
is  a  contra-indication  to  surgical  interference. 

The  moment  the  brain  was  exposed  the  marked  oedema  was 
the  one  thing  noticed.  It  extended  over  the  entire  area  exposed. 
Over  the  convolutions  the  oedematous  layer  was  about  one- 
eighth  of  an  inch  thick,  and  over  the  sulci  three-sixteenths  of 
an  inch  or  more,  so  that  the  sulci  were  at  first  very  hazily  seen. 
Whether  this  oedema  was  the  essential  lesion  or  not  cannot  be 
determined,  but,  though  the  brain  was  carefully  examined  by 
touch  (in  the  sulci  to  the  depth  of  one  inch),  no  evidence  of  any 
tumor  or  other  lesion  that  might  cause  the  cedema  was  found. 
The  examination  of  the  excised  brain  by  Dr.  Dock  shows  that 
this  cedema  was  not  merely  superficial,  but  extended  into  the 
brain  tissue  throughout  all  the  excised  part,  and  doubtless 
beyond,  how  far  beyond  we  can  only  guess.  Besides  this,  Dr. 
Dock  found  numerous  hemorrhages,  which  he  believes  to  be 
recent,  and  probably  due  to  the  necessary  traumatism  in  sepa- 
rating this  convolution  from  its  neighbors  and  excising  it. 
During  the  operation  I  noticed  that  the  convolution  back  of  it 
showed  marked  evidences  of  bruising,  though,  of  course,  the 
manipulation  was  as  gentle  as  possible.  Whether  these  hemor- 
rhages would  have  occurred  had  the  vessels  been  entirely  healthy 
may  be  easily  a  question. 

But  the  most  interesting  question  is,  as  to  the  location  of  the 
centre.     I  sought  for  this  in  the  post-Rolandic^  convolution  just 

1  Cf.  Horsley,  Amer.  Journ.  Med.  Sci.,  April,  1887,  p.  365,  Case  VII. 

2  I  have  used  the  terms  "  pre-  and  post-Rolandic,"  instead  of  the  more  common  names 
of  these  gyri,  designedly.     The  fissure  of  Rolando  is  so  important  and  well  known  that 
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below  its  middle.  (Centres  (a)  {b)  {c)  in  Ferrier's  plates.  See 
Gray's  Anatomy,  last  Am.  edition.)  There  were  three  convolu- 
tions exposed  by  trephining,  and  the  line  for  the  Rolandic  fissure 
ran  in  the  middle  of  the  central  one  (Fig.  9,  b).  The  fissures  in 
front  of,  and  behind  convolution  {!))  were  of  equal  depth,  and 
another,  also  of  equal  depth,  existed  in  front  of  convolution  (c). 
On  the  whole,  I  am  decidedly  inclined  to  think  that  the  sulcus 
in  front  of  (^)  was  the  precentral  or  vertical  sulcus,  the  one  be- 
tween [b)  and  {c)  the  fissure  of  Rolando,  and  the  one  between 
{a)  and  {b)  either  the  beginning  of  the  intraparietal,  or,  possibly, 
a  retrocentral  sulcus.  If  I  am  right,  the  centre  for  the  wrist  and 
fingers  which  I  removed  was  in  the  pre-Rolandic  gyrus,  its 
lower  limit  being  at  three-eighths  of  an  inch  above  the  temporal 
ridge,  and  its  upper  end  where  it  fused  with  that  for  the  elbow 
32  mm.  higher  up,  and  the  shoulder  still  higher,  while  the 
centre  for  the  upper  face  was  in  the  same  gyrus  immediately 
adjoining  the  excised  portion  at  its  lower  end.  If  the  reader 
will  compare  Horsley's  figures  for  these  centres  (Gray's  Anatomy, 
last  Am.  edition,  and  American  Journal  of  the  Medical  Sciences, 
April,  1887),  he  will  be  struck  with  the  accuracy  of  their  repre- 
sentation. None  of  the  wrist  and  hand  centres  existed  in  convo- 
lution {p) ;  whether  any  existed  in  the  convolution  in  front  of  {c) 
or  not  was  not  tested  by  the  battery,  but  in  view  of  the  complete 
palsy  of  the  wrist  and  hand  it  seems  improbable.  As  one  of''^ 
the  few  instances'  in  which  the  results  of  experiments  upon 
animals  have  been  verified  on  man  it  is  most  important^^ipd 
gratifying,  giving  us  new  confidence  in  this  important  method 
of  research  which  has  already  done  so  much  to  make  cerebral 
surgery  not  only  possible,  but  successful,  and  promises  so  much 
more  in  the  future. 

The  higher  temperature^  on  the  right  side  of  the  head  so  long 
after  operation  together  with  the  continuance  of  the  fits,  may 

these  names  are  instantly  understood,  far  more  so  than  "  anterior  central  "  or  "  ascending 
frontal,"  etc. 

1   Cf.  Horsley's  paper,  1.  c,  pp.  358,  361,  362,  and  Macewen,  Med.  News,  Aug.  18,  1888. 

*  The  relative  temperatures  of  the  two  sides  of  the  head  before  the  operation  have  been 
unfortunately  mislaid. 
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not  mean  anything  discouraging  for  the  future,  yet  it  is  ifi  such 
marked  contrast  to  Case  II.  that  I  shall  watch  it  with  interest. 
Probably  the  oedema  will  subside  slowly.  Certainly  to  date 
(August  1 2th),  though  he  has  had  occasional  convulsive  seizures 
and  a  number  of  attacks  oi petit  Dial,  yet,  on  the  whole,  he  shows 
considerable  improvement  both  as  to  number  and  character  of 
the  fits,  with  a  decided  gain  in  mental  status.  By  "  compensa- 
tion," it  is  nearly  certain  that  in  time  he  will  regain  control  of 
the  left  hand  through  the  other  hand  centre,  a  process  already, 
in  fact,  beginning. 

General  Remarks  on  the  Operative  Technique  in 
Operations  on  the  Brain. 

My  experience  in  these  three  cases,  as  well  as  assisting  at 
several  others,  in  the  new  field  of  cerebral  surgery,  warrants 
some  general  remarks  which  I  trust  may  prove  of  value. 

1.  Shaving  the  Head. — So  important  do  I  regard  this  that  I 
would  consider  no  diagnosis  as  assured  and  no  operation  war- 
ranted that  had  not  been  preceded  by  shaving.  The  unexpected 
and  unknown  scars  found  have  surprised  me  in  other  cases,  as 
well  as  in  those  here  related.  Besides  this,  no  reliable  mapping 
on  the  head  of  the  cerebral  fissures  and  gyri  can  otherwise  be 
made.  These  can  also  be  now  marked  on  the  scalp  by  the 
aniline  pencil. 

2.  Antisepsis. — Practically,  the  admirable  rules  laid  down  by 
Horsley  were  followed,  nor  can  they  be  too  strongly  insisted 
upon.  (See  details  in  Case  I.)  No  spray  was  used  during  any 
of  the  operations,  though  it  had  been  used  all  the  morning  in 
the  room  in  the  first  case.  It  is  also  especially  noteworthy  that 
on  the  day  before  I  operated  on  the  third  case,  circumstances 
made  it  needful  for  me  to  operate  on  a  case  of  cancer  of  the 
colon  with  a  fecal  fistula  and  profuse  suppuration.  Dr.  William  J. 
Taylor  assisted  me  in  both  operations;  and  our  hands  were,  of 
course,  saturated  with  infection.  After  the  bowel  case  we  care- 
fully disinfected  them  with  soap  and  water,  alcohol  and  bichlo- 
ride, and  several  times  repeated  this  during  that  afternoon  and 
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the  next  morning.     No  infection  followed  in  the  brain  case — a 
most  valuable  lesson  as  to  antisepsis. 

3.  Anesthesia. — In  all  three  cases  ether,  and  not  chloroform, 
was  used  and  I  saw  no  reason  for  any  preference  for  chloroform. 

4.  Marking  the  Bone. — Whether  to  mark  the  site  of  a  scar  or 
other  lesion,  or  to  fix  the  site  of  the  Rolandic  or  other  fissure  of 
the  brain,  the  nicking  of  the  bone  by  a  gouge,  through  one  or 
more  small  incisions  in  the  scalp,  is  a  most  useful  preliminary  to 
the  horseshoe-shaped  incision  for  the  flap.  As  soon  as  this  flap 
is  raised,  all  landmarks  are  lost,  and  one  can  only  "orient"  him- 
self by  a  reapplication  of  measuring  instruments,  which  probably 
have  to  be  disinfected,  or  perhaps  cannot  be.  Moreover,  in  my 
first  case,  it  enabled  me,  as  related,  to  fix  accurately  the  situa- 
tion of  the  tumor. 

5.  Access  to  the  Brain. — The  large  horseshoe-shaped  flap  of 
scalp  is  infinitely  preferable  to  the  old  crucial  incision.  The 
large  trephines  now  used  (one  and  a  half,  two,  and  even  two  and 
a  half  inches)  are  also  a  great  help,  and  I  think  it  a  rule,  almost 
without  exception,  that  the  bony  opening  should  be  ample. 
Bergmann's  opposition  to  operative  interference  with  large 
cerebral  tumors  on  account  of  the  probable  consecutive  oedema, 
from  want  of  support  by  the  skull,  certainly  cannot  hold  good. 
In  my  third  case  the  preexisting  oedema  will  perhaps  find  its 
best  relief,  indeed,  from  the  operation.  The  success  that  has 
practically  followed  such  operative  procedures  is  its  best  vindica- 
tion. Plenty  of  room,  both  for  observation  and  for  work,  should 
be  had.  A  small  opening  may  defeat  the  very  object  for  which 
we  operate.  A  large  opening  adds  no  additional  danger  to  the 
brain,  and  even  if  as  large  as  in  Case  III.,  the  integrity  of  the 
skull  may  be  entirely  restored.  The  "surgical  engine"  may  be 
very  useful  in  rapidly  increasing  the  size  of  the  opening,  but  it 
should  be  used  by  an  expert  (a  dentist  if  the  surgeon  himself  is 
not  accustomed  to  its  use)  lest  accidental  injury  be  done  to  the 
brain.  The  chisel  is  not  only  needless  but  dangerous.  It  is 
quite  surprising,  also,  how  far  beyond  the  limits  of  the  skull 
opening  we  can  feel  and  even  see.  The  brain  allows  of  gentle 
pressure  very  readily,  and  the  finger  can  be  inserted  an  inch  all 
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around  the  opening.  The  incision  in  the  dura  should  also 
follow  the  margin  of  the  bony  opening  (one-quarter  of  an  inch 
away)  and  not  be  crucial.  It  may  then  be  replaced  and  secured 
by  catgut  with  ease.  I  have  had  some  trouble  in  doing  this  with 
the  ordinary  needles,  and  have  had  made  a  handled  needle  with 

Fig.  io. 


a  sharp,  short  curve  and  an  eye  in  the  point.  Probably  a  sharply 
curved  staphylorrhaphy  needle  would  answer  well. 

6.  Hemorrhage. — For  the  scalp  I  used  the  narrow  band  of  the 
Esmarch  apparatus  in  the  second  and  third  cases,  as  suggested 
by  Dr.  M.  Allen  Starr.  In  the  second  it  answered  admirably, 
but  in  the  third  was  soon  cast  aside  as  unnecessary.  Generally, 
I  believe,  it  will  be  very  useful. 

Hemorrhage  from  the  vessels  of  the  brain  itself  is  one  of  the 
most  important  of  all  the  operative  questions.  Morphia,  as  a 
preliminary,  is  useful,  I  have  no  doubt,  as  is  also  ergot,  though 
I  should  give  the  latter  in  a  dose  of  f'^ij-iv  rather  than  3J,  as  I 
used.  The  effect  of  the  cocaine  applied  directly  to  the  brain 
was  certainly  very  good.  I  shall,  however,  try  it  in  a  stronger 
solution  (ten  per  cent.)  in  the  next  case.  Very  possibly,  also, 
antipyrin  might  be  of  use  in  the  same  way.  All  such  solutions, 
corks,  bottles,  etc.,  should  be  sterilized.  I  also  used  boiling 
water  cooled  to  115°  or  120°  F.,  to  check  the  hemorrhage, 
and  I  could  not  see  that  its  liberal  use  did  any  harm  to  the  brain 
tissue.  Pressure,  also,  is  a  most  valuable  means.  But,  after  all, 
the  chief  reliance  must  be  on  the  ligatures  of  catgut.  They 
should  not  be  chromicised,  as  that  lasts  too  long,  and  may  be 
an  irritant,  but  are  best  prepared  in  oil  of  juniper  and  kept  in 
alcohol  (Kocher).  In  my  second  case  I  had  no  difficulty  in 
tying  the  vessels,  but  in  the  third,  and  especially  the  first,  their 
friability  was  such  that  the  most  delicate  manipulation  and 
equal  tension  on  the  two  ends  were  requisite  for  success.     It 
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is  not  the  arteries  but  the  large  thin-walled  veins  that  give 
trouble.  The  cautery  in  any  form  should  never  be  used.  If 
there  be  any  trouble  in  securing  vessels  of  the  dura  or  brain 
near  the  edge  of  the  bony  opening,  this  opening  must  be  fear- 
lessly enlarged,  so  as  to  give  ready  access  to  them.  If  the 
middle  meningeal  (or  other  artery,  of  the  dura)  cannot  easily  be 
tied  at  the  cut  edge,  or  even  in  its  continuity,  a  suture  may  be 
passed  around  it  by  a  needle  passed  through  the  dura,  but  the 
dura  should  then  be  carefully  lifted  so  as  to  avoid  any  under- 
lying veins.  Weir  has  suggested  the  application  of  clamps  to 
the  cerebral  vessels  for  twenty-four  hours.  My  experience 
would  make  me  doubt  whether  they  would  hold  with  such 
friable  tissues,  and,  if  they  did,  the  tossing  about  of  the  patient's 
head  might  easily  displace  them,  and  possibly  even  involve  great 
danger  to  the  brain  itself. 

7.  Recognizing  the  Centre  sought  for. — Only  in  Case  III. 
did  I  have  a  definite  centre  in  view.     Ordinarily  the  gyri  and 
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sulci  of  the  surface  would  be  a  fairly  reliable  guide,  together 
with  the  various  methods  now  used  for  mapping  these  out  on 
the  surface  of  the  skull.  If  in  doubt,  the  ordinary  faradic  battery 
will  serve  us  excellently,  as  was  shown  in  this  case.  The  response 
to  the  stimulation  of  various  parts  of  the  same  convolution  was 
immediate,  undoubted,  and  in  every  way  satisfactory.^  In  order 
more  handily  to  use  this  means  of  diagnosis  I  have  had  made  by 
Mr.  Flemming  this  little  rubber  handle  with  two  insulated  poles, 
the  stems  of  which,  being  flexible,  can  be  placed  near  together 
or  far  apart  as  desired. 

8.  Photography  of  the  Brain. — This  can  readily  be  done  by 
an  ordinarily  expert  amateur.  Dr.  Lewis  and  I  are  both  of  the 
opinion  that  the  exposure  should  be  practically  instantaneous 

^  Cf.  Horsley's  Case  V.,  The  American  Journal  of  the  Medical  Sciences,  April,  1887, 
p.  358. 
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with  the  most  sensitive  plates  made.  Even  with  such  plates 
they  may  be  under-exposed  on  a  cloudy  day.  But  the  danger 
of  movement  by  the  patient  and  the  constant  oozing  of  the 
blood  make  it  desirable  to  have  the  shortest  possible  exposure, 
possibly  the  "flash  powder"  may  be  useful,  but  if  employed  the 
possible  firing  of  the  ether  should  be  borne  in  mind.  The  pho- 
tography is  scarcely  any  interruption  to  the  operation  in  the 
hands  of  a  competent  assistant.  But  I  was  disappointed  in  its 
results  in  both  my  cases  (II.  and  III.).  It  gave  no  good  details 
owing  chiefly,  I  think,  to  the  wet,  glistening,  curved  surfaces 
and  deep  shadow  at  the  point  of  excision.  I  would  prefer  to 
have  a  rapid  sketch  made  by  a  good  artist  who  understands 
anatomy, 

9.  Drainage. —  Combined  tubular  and  capillary  drainage 
answered  best  in  the  brain,  as  elsewhere.  The  tubing  should 
be  removed,  as  a  rule,  at  the  end  of  twenty-four  hours. 
Whether  it  would  have  been  wise  to  do  so  in  my  first  case, 
with  evidences  of  increasing  pressure,  is  even  now,  in  my  mind 
doubtful.  The  horsehair  may  be  removed  in  three  to  five 
days.  Everything  should  bend  to  the  speediest  possible  heal- 
ing of  the  wound,  thus  preventing  hernia  cerebri  and  favoring 
a  quick  recovery. 

10.  Replacement  of  the  Bone. — This  most  interesting  and 
valuable  recent  addition  to  our  operative  procedures  receives 
further  encouragement  from  the  results  of  Cases  II.  and  III.  In 
the  last  the  disk  of  bone  (one  and  a  half  inches)  was  replaced 
with  about  fifteen  fragments  bitten  out  by  the  rongeur  forceps. 
The  skull  is  so  completely  restored  that  except  for  the  scars  and 
slight  flattening  one  would  not  know  that  it  had  ever  been  tre- 
phined. Heretofore,  when  the  dura  mater  has  been  removed, 
the  bone  has  not  been  replaced,  but  Case  II.  shows  that  even 
then  it  may  be  done  with  ease  by  attaching  it  to  the  under  sur- 
face of  the  flap  by  chromic  catgut.  Of  course,  the  small  pieces 
cannot  be  so  utilized,  so  in  Case  III.  I  had  a  lamb  in  the  adjoin- 
ing room,  and  if  the  removal  of  the  dura  had  been  necessary 
and  any  large  gap  been  made  by  the  rongeur  forceps  I  meant  to 
replace  the  trephine  button  and  fill  up  the  remaining  gap  by 
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another  button  from  the  lamb's  skull,  trimmed  by  the  rongeur 
to  suit  the  opening.  I  find  that  the  back  of  the  lamb's  skull  has 
nearly  the  same  curve  and  thickness  as  man's,  and  will  give  one 
good  button  from  its  centre  or,  at  a  pinch,  two  might  be  got 
from  it. 

I  had  no  trouble  with  the  large  disks,  and  do  not  think  it  at 
all  needful  to  chop  them  up  into  small  fragments  as  Macewen 
did.  But  if  the  bone  is  to  be  replaced,  the  most  minute  care 
must  be  given  to  it  by  one  of  the  assistants,  whose  sole  care 
it  should  be  from  the  moment  of  its  removal  to  that  of  its 
replacement.  I  have  recently  had  to  remove  a  similar  one  and 
one-half  inch  button  from  a  case  trephined  by  a  friend.  By 
accident  the  button  escaped  observation  for  perhaps  twenty 
minutes  or  more  after  its  removal,  and  so  lost  its  heat,  even  if 
it  did  not  become  septic,  which  seems  not  probable.  It  gave  no 
trouble  for  over  two  months,  but  then  produced  an  abscess, 
headache,  etc.,  which  were  quickly  relieved  by  its  removal.  It 
was  entirely  necrosed.  It  is,  however,  proper  to  say  that  the 
skull  was  unusually  thick  and  almost  all  compact  tissue,  and 
that,  soon  after  the  primary  operation,  the  wound  had  to  be 
reopened  for  hemorrhage  from  the  scalp.  Even  with  the  utmost 
care,  disks  of  bone,  if  chiefly  of  compact  tissue,  cannot  always  be 
successfully  replaced.  I  recently  had  to  remove  three  such, 
much  smaller  (one-half  inch)  buttons  from  one  of  my  cases  of 
trephining  of  the  lower  jaw.  Yet  Dr.  J.  S.  Miller  [Medical  Neivs, 
liii.  136)  has  just  reported  a  successful  case  of  reimplantation  of 
one  such  button  in  the  same  bone. 

II.  Rapidity  OF  Recovery. — Case  I.,  in  consequence  of  the 
reopening  of  the  wound  and  later  complications,  was  long  in  get- 
ting well;  but  Cases  II.  and  III.  were  out  on  the  street  on  the 
seventh  and  eighth  days,  their  highest  temperatures  having  been 
99.8°  and  100°  respectively;  Case  III.  with  but  little,  and  Case 
II.  with  absolutely  no  pain  and  no  medicine.  No  iodoform 
was  used.  I  get  better  results  without  it  and  its  abominable 
odor. 

Thanks  chiefly  to  vivisection  and  antisepsis,  cerebral  surgery 
will  show,  within  the  next  few  years,  triumphs  as  exact,  extra- 
ordinary, and  beneficent  as  has  abdominal  surgery. 


THE  FORMATION  OF  AN  ARTIFICIAL  URETHRA 
IN  PROSTATIC  OBSTRUCTION. 


By  hunter  McGUIRE,  M.D.,  LL.D., 

OF    RICHMOND,  VIRGINIA. 


It  has  fallen  to  my  lot  in  the  last  few  years  to  meet  with  a 
numbef  of  cases  of  hypertrophy  of  the  prostate  gland  which 
produced  more  or  less  obstruction  to  the  passage  of  urine.  It 
is  an  arbitrary  but  convenient  plan  to  divide  these  cases  into 
three  classes  : 

Fi7'st.  Cases  in  which  the  obstruction  was  due  to  temporary 
congestion  of  an  already  enlarged  gland,  which  yielded  to  the 
ordinary  treatment,  and  did  not  return. 

Second.  A  class  of  cases  in  which  the  obstruction  to  the  passage 
of  urine  was  permanent,  but  not  great.  Attention  to  the  general 
health,  the  occasional  introduction  of  the  catheter,  removal  of 
the  residual  urine,  and  washing  out  of  the  bladder,  were  all  that 
the  cases  required.  These  cases  are,  however,  never  free  from 
danger;  exposure  to  cold,  imprudent  eating  or  drinking,  sexual 
indulgence,  or,  without  these  causes,  gradual  enlargement  of  the 
gland  may  go  on,  and  bring  about  the  condition  of  the  last  and 

TJiird  class.  In  this,  the  obstruction  is  great  and  fixed,  mic- 
turition is  frequent  and  difficult,  perhaps  impossible  without  the 
aid  of  the  catheter.  The  introduction  of  this  instrument  grows 
more  and  more  difficult ;  offensive  residual  urine  is  always 
present,  and  the  general  health  suffers  greatly.  Cystitis,  local- 
ized or  general,  is  a  painful  and  pronounced  symptom.  Violent 
tenesmus  of  the  bladder,  provoked  by  the  obstruction,  injures 
the  vesical  ends  of  the  ureters  ;  possibly  a  reflux  of  stale  urine 
is  driven  into  these  canals,  and  ureteritis  follows,  then  pyelitis 
and  pyelonephrosis,  from  which  the  patient  dies. 
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I  think  if  we  carefully  examine  cases,  in  either  sex,  of  me- 
chanical impediment  to  the  passage  of  urine,  when  the  obstacle 
is  permanent  and  great,  that  we  will  find  the  pathological  con- 
ditions coming  on  after  a  longer  or  shorter  time  in  the  order 
that  I  have  mentioned,  viz.,  cystitis,  ureteritis,  pyelitis,  and  pye- 
lonephrosis. 

It  is  to  the  relief,  by  surgical  interference,  of  this  third  and 
last  class  of  patients  that  I  propose  briefly  to  call  your  attention. 

I  do  not  think  it  will  be  out  of  place  to  relate  the  circum- 
stances which  led  me  to  resort  to  the  measures  I  am  about  to 
describe.  It  has  so  happened  that  during  the  last  eight  months 
four  of  the  cases  of  stone  in  the  male  which  fell  into  my  hands, 
required  for  their  relief  the  suprapubic  operation.  Two,  because 
of  organic  strictures,  which  made  lithotrity  difficult,  if  not  im- 
possible; one,  because  of  the  large  size  and  hardness  of  the 
two  calculi  the  bladder  contained ;  and  the  fourth,  because  the 
stone  was  large  and  hard,  and  the  patient  too  anaemic  and  feeble 
to  bear  the  great  shock  and  loss  of  blood  which  often  follow 
section  through  the  perineum. 

In  my  first  operation  for  stone  by  the  suprapubic  method,  I 
found  when  exploring  the  bladder  with  my  finger  through  the 
wound,  that  the  organ  contracted  with  sufficient  force  to  drive 
out  every  drop  of  liquid  it  contained,  and  while  I  used  in  this 
case  a  drainage  tube  both  through  the  wound  and  the  urethra, 
I  took  them  away  in  a  few  hours,  as  they  gave  the  patient  a  good 
deal  of  pain  and  annoyance.  Since  that  case  I  have  never  used 
drainage  tubes,  except  to  keep  in  the  suprapubic  wound  a  soft  gum 
catheter  for  two  or  three  hours,  to  permit  the  wound  to  glaze 
before  it  was  brought  into  contact  with  the  urine  which  flows 
through  it.  I  doubt,  however,  if  this  is  necessary.  I  have  found 
in  my  cases,  that  drainage  through  the  wound  above  the  pubes 
is  as  complete  as  drainage  through  the  wound  of  lateral  lithotomy, 
and  that  there  is  no  more  need  for  drainage  tubes  in  the  one  case 
than  in  the  other. 

The  mechanism  of  micturition  shows  that  the  bladder  is  not  an 
inactive  bag,  such  as  we  might  look  for  in  a  dead  or  completely 
paralyzed  body,  but  that  it  is  supplied  with  elastic  and  muscular 
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forces  for  the  retention  and  expulsion  of  urine.  If  we  bear  this 
in  mind,  we  can  explain  the  drainage  that  takes  place  after  supra- 
pubic cystotomy. 

In  health  there  are  two  forces  in  operation,  elasticity  and 
muscular  power,  to  retain  and  expel  the  urine.  The  elasticity 
of  the  walls  of  the  bladder,  and  the  pressure  of  the  viscera 
around  that  body,  are  resisted  by  the  strong  elastic  tissues  sur- 
rounding the  neck  of  the  bladder.  We  see  these  elastic  forces 
in  operation  when  all  muscular  power  is  destroyed  by  injury  to 
the  spinal  cord.  When  the  distention  reaches  a  certain  point 
the  elasticity  of  the  bladder  overcomes  the  elastic  resistance  at 
the  outlet  of  that  body^  and  dribbling  of  urine  takes  place.  In 
addition  to  these  elastic  forces  we  have  in  the  normal  state  two 
sets  of  muscles,  one  the  "  detrusor  urincc  "  muscle  and  the  other 
the  "sphincter,"  the  first  to  expel,  and  the  latter  to  retain  the 
urine ;  the  first  often  aided  by  voluntary  contraction  of  the 
diaphragm  and  abdominal  muscles,  and  the  other  by  voluntary 
contraction  of  muscles  in  its  vicinity.  It  is  not  difficult  to  under- 
stand, then,  that  when  a  free  opening  is  made  in  the  anterior 
wall  of  the  bladder,  as  in  suprapubic  cystotomy,  that  the  elastic 
force  of  the  bladder  walls,  the  detrusor  urinfe  muscle,  assisted 
perhaps  by  the  pressure  of  the  surrounding  viscera,  will  keep  the 
bladder  empty. 

One  of  the  four  cases  of  suprapubic  cystotomy  for  stone  was  that  of 
a  physician,  sixty-five  years  old,  who,  Avhile  always  rather  nervous,  pale, 
and  emaciated,  was,  when  he  came  to  my  hospital,  reduced  almost  to 
the  last  extremity  by  constant  suffering.  For  many  years  he  had  had 
stricture  in  the  membranous  part  of  the  urethra,  but  he  had  kept  the 
track  open  by  the  occasional  introduction  of  a  sound,  using  it  often 
enough,  he  said,  to  keep  the  contraction  from  increasing.  Two  years 
ago  he  was  conscious  that  some  other  obstacle  to  the  passage  of  urine 
existed,  and  upon  examination  he  found  the  prostate  gland  enlarged. 
Cystitis  gradually  came  on,  urination  became  more  frequent  and  diffi- 
cult, the  urine  was  loaded  with  mucus  and  pus,  the  catheter  was  almost 
constantly  used,  and  the  free  use  of  a  solution  of  cocaine  injected  into 
the  urethra  was  necessary  to  enable  him  to  get  the  soft  gum  catheter 
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into  his  bladder.       Morphia  was  taken  day  and  night  to  lessen  his 
suffering. 

I  found  a  well-organized  stricture  in  the  membranous  part  of  his 
urethra.  It  admitted  a  No.  6  or  7  (A.  S.)  steel  sound.  The  prostate 
was  found  by  examination  through  the  rectum  to  be  enlarged,  but 
unequally  so,  the  left  side  being  much  longer  and  larger  than  the  right. 
I  found  the  bladder  contracted,  its  walls  thickened  and  soft,  and  what 
had  not  been  before  suspected,  a  round  oxalate  of  lime  calculus,  about 
three-fourths  of  an  inch  in  diameter.  A  chemical  and  microscopical 
examination  showed  an  absence  of  renal  disease.  A  few  days  after  he 
entered  the  hospital  I  performed  the  high  operation  for  stone  (Nov. 
1887).  When  I  carried  my  finger  through  the  abdominal  wound  into 
the  bladder  I  found  its  walls  thick  and  unyielding,  the  mucous  coat 
soft  and  friable,  the  capacity  of  the  viscus  very  small  (capable  of 
holding  not  more  than  three  ounces  of  water)  and  the  prostate  gland 
curiously  affected.  The  left  side  of  the  gland  jutted  into  the  bladder 
an  inch  and  a  half  further  than  the  right  side,  the  middle  lobe  felt  in 
size  and  shape  like  a  woman's  thimble,  and  almost  completely  closed 
the  urethral  track.  The  whole  gland  felt  as  hard  as  a  mass  of  cartilage. 
My  first  intention  was  to  remove  the  middle  lobe  of  the  gland,  but  the 
patient's  condition  was  so  feeble  and  alarming,  for  he  did  not  take  the 
anaesthetic  well,  that  I  desisted.  I  partially  closed  the  abdominal 
wound,  as  I  shall  presently  describe,  introduced  through  the  opening 
into  the  bladder  a  No.  12  gum  catheter,  covered  it  over  with  absorbent 
cotton,  and  put  him  to  bed.  Three  hours  afterward  he  complained  so 
much  of  the  drainage  tube  that  I  removed  it.  Twenty-four  hours  after 
the  operation  he  said  that  he  was  free  from  pain  and  more  comfortable 
than  he  had  been  for  years.  Repair  in  the  wound  was  very  slow, 
owing  to  his  extreme  debility,  but  it  gradually  closed  until  an  opening 
large  enough  to  admit  a  No.  6  catheter  was  left.  Then  I  determined, 
the  patient  consenting,  not  to  let  it  close  up,  but  endeavor  to  establish 
a  permanent  fistula  there,  through  which  he  could  make  water.  A  soft 
gum  catheter  could  be  easily  passed  through  the  fistula. 

I  was  satisfied  that  if  my  idea  of  the  mechanism  of  urination  was 
correct,  that  the  patient  ought  to  be  able  to  retain  and  expel  the  water 
to  some  extent,  and  that  in  view  of  the  condition  of  the  prostate 
gland  the  attempt  was  justifiable. 

This  fistulous  track  was  two  and  a  half  inches  long ;  it  extended  from 
the  bladder  upward  and  forward  like  the  spout  of  an  ordinary  coffee- 
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pot.  In  its  passive  state  it  was  closed  by  the  pressure  of  the  parts 
through  which  it  passed  ;  when  the  bladder  got  full  enough  to  provoke 
the  desire  to  pass  water,  and  the  organ  was  compressed,  the  fluid 
escaped  through  the  passage  most  readily  opened — that  is,  the  fistulous 
track.  I  did  not  see  why  the  fistula  should  leak,  or  dribbling  of  water 
occur,  unless  some  voluntary  effort  was  made  to  expel  the  urine  from 
the  bladder,  or  the  urine  was  allowed  to  accumulate  in  the  bladder  to 
a  point  above  the  level  of  the  top  of  the  fistula. 

Soon  after  this  the  patient  returned  home,  and  extracts  from  his 
letters  will  show  you  the  result.  A  letter  dated  June  16,  1888,  says  in 
reply  to  a  number  of  questions  I  asked,  "  I  can  retam  the  water  from 
two  to  three  hours  during  the  day,  and  from  three  to  five  hours  at 
night  without  dribbling,  and  in  passing  it  off  the  last  portion  is  fre- 
quently thrown  out  of  the  fistulous  opening  in  weak  jets."  "I  have 
voluntary  power  both  to  retain  and  expel  the  urine.  The  position  of 
my  body  does  not  seem  to  have  anything  to  do  with  the  retention.  I 
have  my  usual  summer  weight,  and  am  almost  entirely  free  from  reflex 
pains."  "  I  attend  to  all  of  my  work,  and  am  getting  on  right  well, 
but  cannot  take  a  great  deal  of  exercise."  "  When  my  bowels  are 
moved  sometimes  there  is  sharp  pain  at  the  neck  of  the  bladder,  and 
apparently  along  the  membranous  part  of  the  urethra."  "  The  sexual 
desire  and  power  are  natural,  but  a  seminal  emission  is  painful,  and 
followed  by  discomfort  about  the  neck  of  the  bladder."  "  The  expul- 
sive power  is  good.  While  bathing  a  few  nights  ago  the  desire  to 
urinate  came  on,  and  the  water  was  thrown  from  the  fistula  at  least 
three  feet  from  my  body  in  a  steady  stream.  If  the  fistula  gets  closed 
temporarily  the  bladder  will  force  the  water  very  slowly  and  painfully 
through  the  urethra,  and  all  the  old  local  irritation  will  come  back  and 
last  for  hours  after. ' ' 

I  wrote  to  him  in  July  saying  that  as  there  was  now  no  obstacle  to 
his  making  water,  I  hoped  that  the  parts  about  the  neck  of  the  bladder 
would  return  to  their  normal  condition,  and  that  after  a  time  I  might 
close  the  fistulous  opening.  He  replied,  "  I  would  be  afraid  to  dis- 
pense with  it  (the  fistula)  ;  I  don't  think  the  prostate  has  diminished 
in  size." 

A  letter  dated  September  ist  says  :  "  The  operation  you  performed 
is  probably  the  only  one  that  would  have  saved  my  life,  and  I  now 
regard  the  fistulous  opening  as  indispensable  to  prolong  it  until  the 
size  of  the  prostate  can  be  reduced.  If  it  could  be,  I  think  the  fistula 
might  be  closed,  and  I  would  soon  be  almost  well." 
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Mr.  James  F.,  aged  sixty-nine  years,  has  suffered  for  ten  or  twelve 
years  with  some  obstruction  to  the  passage  of  urine.  Except  for  this 
condition  of  his  bladder  his  health  has  been  good.  He  is  a  single 
man,  and  a  farmer  by  vocation.  In  1881  Dr.  Brinton  cut  him  (lateral 
lithotomy)  for  stone  in  the  bladder,  and  removed  more  than  fifty  small 
calculi.  From  the  patient's  description  these  calculi  were  phosphatic. 
He  obtained  some  relief  from  the  operation,  but  it  was  only  partial, 
and  in  1882  his  trouble  was  as  great  as  ever.  He  consulted  me  in  1883, 
when  I  found  his  prostate  greatly  enlarged,  and  cystitis  with  residual 
urine  to  the  amount  of  three  or  four  ounces.  I  gave  him  a  soft  gum 
catheter,  and  showed  him  how  to  use  it,  and  how  to  keep  his  bladder 
clean  by  washing  it  out.  He  came  to  see  me  every  year,  sometimes 
two  or  three  times  a  year,  consulting  other  surgeons  in  the  mean 
time,  and  each  time  it  could  be  seen  that  the  obstruction  was  slowly 
increasing.  In  1885  he  could  pass  no  water  without  the  aid  of  the 
catheter.  The  early  part  of  1886  he  began  to  have  some  trouble  in 
passing  the  catheter,  and  he  staid  in  my  hospital  three  months,  during 
which  time  I  tried  to  reduce  the  size  of  the  prostate  by  electrolysis, 
but  failed  to  do  any  positive  good. 

In  1887  I  repeated  the  attempt  at  electrolysis  for  several  months, 
without  decided  improvement.  In  the  summer  of  1888  he  came  again, 
saying  that  the  difficulty  of  introducing  the  catheter  was  becoming  so 
great  that  he  was  afraid  to  stay  at  home,  for  fear  of  an  attack  of  reten- 
tion that  could  not  be  relieved  in  the  country.  Indeed,  he  had  had 
several  attacks  which  nearly  proved  fatal.  He  spent  now  half  of 
the  night  using  the  catheter,  and  was  often  one  or  two  hours  trying  to 
introduce  it.  His  sufferings  were  terrible,  and  his  condition  pitiable ; 
several  times  he  had  been  on  the  eve  of  killing  himself. 

I  operated  on  him  July  4,  1888.  No  shock  followed.  Twelve 
hours  after  the  operation  he  said  he  was  more  comfortable  than  he  had 
been  for  ten  years.  A  drainage  tube  was  used  for  a  few  hours.  In 
three  weeks  the  opening  was  so  small  that  I  was  able  only  to  introduce 
a  No.  6  or  7  bougie.  He  left  his  bed  on  the  twentieth  day.  He  came 
to  see  me  Sept.  ist.  He  had  increased  in  weight  fifteen  pounds,  and 
could  walk  several  miles  without  trouble  ;  before  the  operation  he  could 
not  walk  alone  fifty  yards.  He  says  he  is  absolutely  free  from  pain  or 
trouble  of  any  kind.  He  goes  to  bed  at  9.30  p.  m.  and  sleeps  till  two, 
or  half  past  two,  when  he  is  compelled  to  get  up  and  empty  his 
bladder,  he  then  sleeps  until  five  or  six  o'clock  without  being  disturbed 
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again.  This  has  been  his  rule  since  he  left  the  hospital;  on  several 
occasions  he  has  retained  his  water  six  hours.  During  the  day  he  goes 
from  two  to  four  hours  without  passing  his  water.  He  never  has  any 
desire  to  make  water,  no  matter  how  full  the  bladder,  and  he  is  com- 
pelled to  empty  the  organ  at  stated  intervals.  If  he  forgets  and  per- 
mits the  water  to  accumulate  in  the  bladder  until  it  gets  above  the 
level  of  the  top  of  the  fistula,  then  dribbling  of  the  urine  through  the 
fistula  takes  place.  « 

It  never  leaks  at  any  other  time,  no  matter  what  the  position  of  the 
body.  Possibly  the  fact  that  this  gentleman  has  not  made  water  except 
with  the  aid  of  the  catheter  for  nearly  three  years,  may  explain  the 
absence  of  that  sensation  which  informs  the  individual  that  the  bladder 
should  be  relieved  of  its  contents.  He  thinks  that  lately  some  slight 
sensation  of  this  kind  is  coming  back,  and  he  has  occasional  intima- 
tions warnmg  him  to  empty  the  organ  before  the  dribbling  takes  place. 

He  passes  the  urine  in  a  steady  stream,  thrown  several  feet  from  his 
body,  and  the  last  of  it  comes  in  jets.  The  urine  now  is  natural,  free 
from  the  mucus,  pus,  and  blood  it  once  contained  in  such  abundance. 
For  five  weeks  after  going  home  he  introduced  no  instrument  through 
the  fistula.  One  morning  when  he  arose  he  found  the  canal  closed  by 
a  clot  of  mucus,  and  he  could  make  no  water.  In  straining  to  get  the 
clot  out  some  water  passed  through  the  urethra,  the  first  escape  of  urine 
in  this  way  for  three  years.  He  now  uses  about  once  a  week  a  No.  7 
soft  gum  bougie  to  keep  the  canal  open.  Lately  he  has  had  erections 
of  the  penis,  and  slight  sexual  desire ;  for  ten  years  this  feeling  had 
been  entirely  absent. 

The  following  is  the  mode  of  procedure  which  I  have  adopted: 
The  night  before  the  operation  is  to  be  performed  a  purgative 
should  be  given,  and  if  this  does  not  act  well,  the  next  morning 
an  enema  employed  to  empty  thoroughly  the  lower  bowel.  The 
parts  about  the  pubes  should  also  be  shaved  and  well  scrubbed 
with  soap  and  water.  Early  in  the  morning  of  the  day  of  opera- 
tion a  pill  of  five  grains  of  quinine  should  betaken,  and  repeated 
every  two  hours  until  fifteen  or  twenty  grains  have  been  ad- 
ministered, and  slight  cinchonism  produced.  After  the  an^ies- 
thetic  has  been  given,  and  the  patient  placed  upon  the  table,  the 
parts  should  again  be  washed  with  green  soap  and  hot  water,  a 
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stiff  brush  being  employed  to  make  the  cleansing  thorough. 
Afterward  the  parts  should  be  bathed  with  a  solution  of  bichlo- 
ride of  mercury  i  :  2000. 

The  only  instruments  likely  to  be  required  are  a  scalpel,  tena- 
culum, and  a  pair  of  small  forceps.  These  should  be  placed  in 
a  tray  containing  carbolic  acid  and  hot  water,  i  :  40. 

The  next  step  is  to  cleanse  the  bladder,  by  washing  it  out  with 
a  weak  solution  of  carbolic  acid  and  hot  water.  A  single  soft 
gum  catheter  (a  double  canula  catheter  would  be  better)  is  intro- 
duced, and  the  bladder  washed  until  the  fluid  returns  free  from 
all  sediment.  In  this  way  the  wound  about  to  be  made  is  kept 
from  coming  into  contact  with  the  fetid,  alkaline  urine,  mucus, 
and  pus  which  the  bladder  often  contains.  Before  removing  the 
catheter  let  all  the  fluid  escape.  An  empty  gum  bag,  which  holds 
about  twelve  ounces  of  water,  should  now  be  well  oiled,  folded 
upon  itself,  and  introduced  into  the  rectum  above  the  internal 
sphincter  muscle.  A  skilful  assistant  should  perform  this  office, 
and  save  the  operator  loss  of  time  in  cleansing  and  disinfecting 
his  fingers. 

After  the  bag  has  been  introduced,  inject  into  it  about  twelve 
ounces  of  warm  water.  This  should  be  done  slowly  and  gently, 
and  the  use  of  much  force  avoided.  The  bag  when  filled  pushes 
the  bladder  out  of  the  pelvis  and  above  the  brim  of  the  pubes. 
If  properly  done,  it  lessens  the  danger  and  difficulty  of  the 
operation.  The  next  step  is  to  fill  the  bladder  with  a  weak 
solution  of  carbolic  acid  and  hot  water,  probably  it  will  hold 
six  or  eight  ounces. 

The  use  of  force  should  be  even  more  carefully  avoided  here 
than  in  filling  the  rectal  bag.  If  the  capacity  of  the  viscus  has 
been  diminished  by  disease,  any  attempt  to  enlarge  it  by  forcible 
dilatation  is  unjustifiable.  As  soon  as  the  bladder  is  seen  or  felt 
above  the  pubes  the  injection  should  cease.  In  some  experi- 
ments made  upon  subjects  with  contracted  bladders,  I  found, 
when  the  rectal  bag  was  well  filled,  that  the  bladder  became 
prominent  above  the  pubes  when  only  two  or  three  ounces  of 
fluid  were  used.  A  catheter  may  be  used  to  inject  the  bladder, 
but  I  prefer  simply  to  introduce  the  small  nozzle  of  a  Davidson's 
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syringe  into  the  urethra,  say,  one  and  a  half  inches,  bend  the 
penis  slightly  back  toward  the  anterior  abdominal  wall,  making 
thus  a  single  gentle  curve  of  the  urethra,  and  send  the  water 
through  this  curve  from  the  syringe  into  the  bladder.  As  soon 
as  any  resistance  is  felt,  the  injection  should  be  stopped,  or  as 
soon  as  the  bladder  can  be  seen  or  felt  like  a  round  ball  above 
the  pelvic  brim  the  injection  should  cease,  even  if  there  is  little 
or  no  resistance.  The  penis  should  now  be  tied  near  its  base 
with  a  piece  of  rubber  tubing,  or  with  the  gum  catheter,  to  pre- 
vent the  escape  of  water,  or,  an  assistant  may  grasp  the  organ 
and  hold  it  down  between  the  patient's  thighs,  out  of  the  way 
of  the  operator. 

Beginning  now  with  the  knife,  three  or  four  inches  above  the 
upper  border  of  the  symphysis  pubes,  varying  the  length  accord- 
ing to  the  amount  of  fat  and  thickness  of  the  abdominal  wall,  a 
vertical  incision  should  be  made  down  to  the  pubic  bone.  This 
cut  should  pass  through  the  skin,  fat,  and  cellular  tissue  down 
to  the  linea  alba.  The  linea  alba  should  now  be  divided,  the 
incision  through  this  structure  being  from  a  half  to  three-fourths 
of  an  inch  shorter  than  the  one  through  the  skin,  but  it  should 
be  carried  down  to  the  pubic  bone,  and  the  shortening  be 
made  at  the  expense  of  the  upper  end  of  the  wound.  Now, 
with  the  handle  of  the  knife  separate  the  recti  muscles  and  any 
other  tissues  until  the  fascia  transversalis  is  reached.  There  is 
no  necessity  for  dividing  any  portion  of  the  attachment  of  the 
recti  muscles  to  the  pubic  bone.  Make  the  dissection  vertical, 
and  carefully  keep  in  the  median  line.  The  transversalis  fascia 
should  now  be  caught  with  the  forceps,  nicked,  and  divided  with 
the  point  of  the  knife;  if  the  operator  prefers,  he  can  divide  this 
fascia  upon  a  grooved  director.  The  cut  through  this  structure 
should  not  be  over  two  inches  long,  but  division  should  be  made 
down  to  the  pubic  bone.  Again,  with  the  handle  of  the  knife 
divide  the  fat  and  cellular  tissue  under  the  fascia  transversalis, 
ying  between  it  and  the  wall  of  the  bladder.  Be  careful  not  to 
disturb  this  loose  cellular  structure  any  further  than  is  absolutely 
necessary.  Careless  or  rough  manipulation  here  may  lead  after- 
ward to   urinary  infiltration.     The  loose  connective  tissue  just 
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behind  the  pubes  should  especially  be  left  undisturbed.  In  this 
space  between  the  transversalis  and  the  bladder,  sometimes,  but 
not  always,  may  be  seen  large  and  engorged  veins.  They,  of 
course,  should  be  avoided  if  present ;  but  if  cut,  will  cease  to  bleed 
when  the  bladder  is  empty  and  the  rectal  bag  removed.  When 
the  bladder  is  exposed  the  tenaculum  is  passed  through  its  walls, 
the  viscus  pulled  a  little  forward  and  opened  with  a  scalpel. 
The  water  will  be  seen  to  escape  by  the  side  of  the  tenaculum 
and  knife.  In  these  old  cases  of  prostatic  enlargement  the  bladder 
walls  are  thick  and  tough,  and  cannot  be  stretched  with  the 
finger,  as  can  be  the  bladder  of  younger  subjects  upon  whom 
the  high  operation  for  stone  is  made.  Therefore,  when  the  knife 
has  entered  the  bladder,  as  it  is  withdrawn,  cut  in  the  median 
line  an  opening  large  enough  to  admit  the  index  finger  of  the 
left  hand.  Let  the  finger  follow  the  knife  quickly,  so  that  it  may 
enter  the  bladder  and  thoroughly  explore  it  before  all  the  water 
has  escaped,  and  do  not  withdraw  the  tenaculum  until  the  finger 
is  fairly  in  the  bladder.  Make  the  opening  in  the  wall  of  the 
bladder  as  low  down  as  can  be  safely  done.  Let  it  be  opposite 
to  the  upper  border  of  the  pubes,  and  not  higher. 

Sutures  of  silk  may  now  be  used  to  lessen  the  size  of  the 
opening  in  the  skin  and  superficial  fascia.  The  stitches  should 
go  down  to,  but  not  include,  any  portion  of  the  recti  muscles. 
The  opening  left  in  the  skin  should  be  as  large  as,  but  not  oppo- 
site to,  the  opening  made  in  the  bladder.  The  opening  in  the 
skin  should  be  near  the  upper  end  of  the  incision;  as  the 
opening  in  the  bladder  is  as  low  down  as  it  can  safely  be  made, 
the  fistula  which  we  are  endeavoring  to  establish  will  thus  be 
two  and  a  half  to  three  and  a  half  inches  long.  One  stitch  at 
the  upper  and  two  at  the  lower  part  of  the  wound  will  accom- 
plish this.  The  operator  should  now  introduce  a  No.  lo  or  12 
soft  gum  catheter  into  the  bladder  through  the  abdominal 
wound,  and  let  the  distal  end  drop  into  a  cup  placed  at  the  side 
of  the  patient. 

If  the  catheter  gives  rise  to  vesical  tenesmus,  or  is  the  source 
of  any  annoyance  to  the  patient,  it  may  at  once  be  removed, 
otherwise  it  will  be  better  to  let  it  remain  some  hours,  for  the 
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sake  of  cleanliness,  and  to  give  the  wound  time  to  glaze.  The 
wound  is  now  simply  covered  with  absorbent  cotton,  which 
should  be  changed  as  often  as  it  becomes  soiled.  The  patient 
can  lie  in  any  position  he  prefers,  or  change  his  position  as 
often  as  he  desires.  The  drainage  of  the  bladder  is  complete 
with  or  without  the  tube,  no  matter  what  the  position.  In  the 
high  operations  for  stone  which  I  have  done,  and  in  the  opera- 
tions for  the  relief  of  enlarged  prostate,  the  loss  of  blood  has 
not  exceeded  two  drachms.  The  shock  of  injury  has  been 
trifling,  or  none  at  all.  In  none  of  my  cases  have  I  encountered 
the  peritoneum. 

During  the  after-treatment  I  keep  the  wound  constantly 
covered  with  cotton-wool,  and  endeavor  to  keep  the  urine  acid. 
It  is  tested  by  the  nurse  with  litmus  paper  several  times  a  day, 
and  if  it  has  any  tendency  to  become  alkaline,  some  acid  drink 
(citric  acid  in  the  form  of  lemonade  is  preferred)  is  freely  given. 
As  long  as  the  urine  is  acid  the  wound  is  healthy  and  healing, 
for  acid  urine  is  aseptic.  Indeed,  this  is  the  only  way  that  I 
have  ever  been  able  to  treat  the  wound  of  epicystotomy  anti- 
septically. 

One  of  the  most  important  things  to  do  in  preparing  the 
patient  for  the  operation  is  to  make  the  urine  acid.  It  is  well  to 
remember  in  endeavoring  to  do  this  that  the  urine  may  be  acid 
when  it  comes  from  the  kidneys  into  the  bladder,  and  by  decom- 
position soon  become  alkaline  there.  This  can  readily  be  deter- 
mined with  the  catheter.  It  is  sufficient  for  our  purposes  if  the 
urine  from  the  kidneys  is  acid. 


ON  THE  OPERATION  OF  SUPRAPUBIC  CYSTOTOMY. 


By  JOHN  H.  PACKARD,  M.D., 
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At  the  last  meeting  of  the  Association  I  had  the  honor  of 
reading  a  paper  on  the  subject  of  suprapubic  cystotomy  for 
purposes  other  than  the  extraction  of  calculi.  My  object  was 
rather  to  show,  from  the  history  of  the  operation  and  its  recorded 
results,  and  from  the  anatomical  standpoint,  that  this  procedure 
had  been  regarded  with  undue  disfavor  or  neglect,  than  to 
advocate  it  as  preferable  to  all  other  methods  of  obtaining  access 
to  the  urinary  bladder.  It  was  my  misfortune  to  be  obliged  to 
return  home  before  that  and  the  other  papers  on  allied  subjects 
came  up  for  discussion  ;  so  that  I  had  not  the  opportunity  of 
defending  the  views  which  I  had  ventured  to  advance.  I  had 
not  intended  to  ask  the  indulgence  of  the  Association  at  this 
meeting,  but  in  April  last,  Sir  Henry  Thompson  wrote  me, 
expressing  his  regret  that  his  views  had  not  been  correctly  set 
forth  in  my  paper,  and  suggesting  my  publication  of  his  letter. 
It  then  seemed  to  me  that  the  proper  course  would  be  for  me 
to  make  it  the  basis  of  a  brief  communication  by  way  of  supple- 
ment to  my  former  one;  and  if  the  Association  will  allow  me, 
I  will  add  a  few  remarks,  partly  suggested  by  those  of  the 
gentlemen  who  took  part  in  last  year's  discussion. 

Sir  Henry  Thompson,  in  his  letter  to  me,  says  : 

"You  have  quite  overlooked  what  has  been  for  years  appearing  in 
my  work  on  the  prostate  and  elsewhere^viz. ,  that  for  nearly  twenty 
years  I  have  been  advising  and  performing  incisions  above  the pubes, 
not  mere  punctures  of  the  bladder,  in  cases  in  which  prostatic  patients 
found  catheterism  difficult,  so  as  to  provide  a  permanent  opening  there. 
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You  will  find  one  of  the  first  published  records  of  my  plan  in  the 
Lancet  oi  January  2,  1875,  ^"*^  ^^  ^^^^  translated,  as  a  new  proposal, 
in  the  Gazette  Medicate  de  Paris  of  the  same  date. 

"My  first  case  of  this  kind  was  performed  in  the  theatre  of  Uni- 
versity College  Hospital,  May  12,  1869  ;  and  this  and  two  other  cases 
are  reported  in  this  article." 

Sir  Henry  then  goes  on  to  speak  of  Paget,  of  Leicester,  of 
whom  he  says : 

"  It  was  his  habit  to  perform,  the  ordinary  suprapubic  puncture  with 
a  /'r<?^«r  for  retention  of  urine  after  failing  to  pass  a  catheter,  and  some 
of  his  patients,  chiefly  laboring  men  in  his  country  district,  one  of 
whom  I  saw,  not  getting  their  strictures  dilated  subsequently,  were 
content  to  pass  their  urine  through  the  suprapubic  outlet  ever  after, 
adapting  a  tube  and  a  plug." 

He  says  further : 

"I  have  performed  the  suprapubic  operation  I  have  described  with 
more  or  less  frequency  ;  and  of  late  years  have  considerably  improved 
it,  and  were  you  here  could  show  you  at  this  instant  a  man  in  rude 
health  with  an  enormous  prostate,  going  about  as  usual,  passing  all 
urine  into  a  receptacle  from  an  opening  above  the  pubes,  and  but  little 
inconvenienced  thereby. 

"  Your  history  of  such  procedures,  which  is  a  long  and  detailed  one, 
omits  all  allusion  to  this,  and  represents  me  rather  as  an  advocate  of 
the  other  route,  which,  for  temporary  drainage  purposes,  I  often  adopt. 
Pray  do  me  the  justice  to  set  me  right  in  the  public  mind  on  your  side 
of  the  Atlantic.  I  place  the  highest  value  on  your  good  opinion  there, 
and  nothing  gives  me  more  pain  than  to  be  misunderstood  by  my 
American  brethren." 

Permit  me  now  to  offer  a  word  of  explanation.  The  material 
for  my  paper  was  collected  in  1885  and  1886,  and  the  paper 
itself  was  to  have  been  read  in  1886,  but  was  postponed  for  want 
of  time  to  prepare  a  fair  copy.  In  the  meantime  Sir  Henry's 
work  On  the  Suprapubic  Operation  appeared,  and  the  points  in  it 
were  noted  by  me ;  but  the  memoranda  were  inadvertently  mis- 
laid, and  only  found  again  after  my  paper  was  in  print.  These 
memoranda,  let  it  be  understood,  included  all  those  referring  to 
the  later  views  of  this  acknowledged  leader  in  the  surgery  of  the 
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bladder.  I  trust  that  a  concise  citation  of  them  may  not  be 
without  interest,  as  they  illustrate  also  the  changes  which  have 
taken  place  in  the  opinions  of  a  large  portion  of  the  profession. 

In  his  Diseases  of  the  Urinary  Organs  (1883,  p.  100)  he  men- 
tions the  suprapubic  operation  for  stone,  and  says  that  it  "  being 
useful  in  a  few  exceptional  cases,  has  maintained  a  position  of 
greater  or  less  importance  to  the  present  day." 

In  the  same  work  (p.  144)  he  describes  an  operation  for  "the 
introduction  of  a  tube  into  the  bladder  above  the  pubes,  to  be 
permanently  retained  there  as  the  constant  channel  for  the 
urine."  Apropos  of  this  he  says,  "  I  believe  that  puncture  has 
never  before  been  done  or  recommended  with  this  end  in  view 
— viz.,  to  avert  death  by  establishing  a  permanent  outlet  for 
urine  when  the  urethra  is  no  longer  practicable  through  disease 
of  the  prostate  and  bladder."  Parrish,  however,  had,  in  1835, 
reported  that  a  case  had  been  treated  in  this  way  with  brilliant 
success  by  his  preceptor  Dr.  Wistar,  who  died  in  18 18,  and  said 
that  he  himself  would  certainly  resort  to  this  plan  in  his  own 
case,  were  he  so  afflicted. 

I  venture  to  say  that  the  suprapubic  section  as  then  described 
by  Sir  Henry  is  open  to  one  objection.  He  advised  incising 
the  skin  at  the  upper  margin  of  the  symphysis  pubis,  and  mak- 
ing the  opening  into  the  bladder  "  close  behind  it."  There 
would  be  greater  danger  of  infiltration  of  urine  into  the  areolar 
tissue  at  this  point  than  if  the  incision  were  made  a  little  higher 
up,  and  the  opening  into  the  bladder  through  the  anterior  part 
of  the  dome  which  it  forms  when  distended,  its  upper  wall  when 
flaccid. 

Sir  Henry  says  that  this  operation  has  been  always  advan- 
tageous in  a  certain  degree;  but  he  then  proceeds  to  speak  of  a 
perineal  opening  into  the  urethra, — the  boutonnih'e  of  the  French, 
"which  bids  fair  to  be  on  the  whole  more  valuable,  and  more 
generally  available  in  most  of  the  cases  in  which  efficient  sur- 
gical relief  is  demanded." 

Let  me  quote  now  from  his  work  on  Tumors  of  the  Bladder 
(1884,  pp.  ^6,'J■J)■ 
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"There  can,  I  suppose,  be  no  hesitation  in  any  one's  mind  that  the 
high  operation  is  a  much  more  formidable  and  hazardous  proceeding 
than  the  simple  ^^/^/^«;«^r<?. "  .  .  .  "  What  imprudence  can  be  greater 
than  that  of  performing  the  high  operation  with  all  its  admitted  risks, 
while  the  operator  does  not  know  for  certain  that  a  tumor  is  present ; 
and  while  he  knows  that,  if  he  does  find  one,  the  numerical  chances  are 
even  that  the  tumor,  although  thus  completely  approached  and  laid 
bare,  cannot  be  entirely  removed  without  inflicting  fatal  injury  on  the 
patient;  since  one-half  the  cases  are  not  completely  removable." 

The  foregoing  quotations  seem  to  me  to  justify  my  former 
statement.  They  correspond  most  accurately  with  the  opinions 
which  have  prevailed  in  the  profession  at  large,  and  which  are 
yet  held  by  very  many.  I  do  not  doubt  that  in  many  cases  Sir 
Henry  Thompson  would  still,  for  purposes  of  exploration,  prefer 
the  botitonnicre^  the  simple  and  safe  opening  into  the  urethra  for 
the  admission  of  the  finger,  to  any  attack  upon  the  walls  of  the 
bladder  itself. 

But  he  has  seen  reason  to  change  his  mind  as  to  the  supra- 
pubic section,  as  will  appear  from  the  following  quotations  from 
his  work  On  the  Suprapubic  Operation  of  Opening  tJie  Bladder 
(London,  1886). 

In  his  preface  Sir  Henry  says  that  Petersen's  rectal  distention 
'*has  rendered  an  operation  formerly  associated  with  some  risk 
almost  absolutely  safe,  as  regards  injury  to  the  peritoneum." 
This  idea,  in  the  body  of  the  book,  is  very  fully  set  forth. 

Of  infiltration  of  urine,  he  speaks  as  not  likely  to  occur  except 
as  the  result  of"  unnecessary  interference  with  the  cellular  con- 
nections, low  down  between  the  anterior  surface  of  the  bladder 
and  the  pubic  arch,  and  for  which  there  can  be  no  legitimate 
occasion  "  (p.  19). 

As  to  bleeding:  "There  is  no  risk  at  all  from  hemorrhage" 
(p.  20).  "The  remarkable  freedom  from  hemorrhage  which 
characterizes  the  suprapubic  operation  "  (p.  43). 

Again,  in  speaking  of  the  dangers  of  the  perineal  opening,  he 
says:  "Indeed,  I  think  it  will  be  apparent  that  these  are  far 
more  serious  than  those  which  beset  the  suprapubic  route  "  (p- 
17).     And  in  another  place:  "  It  is  a  very  simple  proceeding,  and 
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easy  of  performance;  much  more  so  than  is  lateral  lithotomy" 
(p.  29). 

I  trust  you  will  excuse  me  if  these  quotations  have  seemed 
too  copious,  but  I  wished  not  only  to  do  justice  to  Sir  Henry 
Thompson,  but  to  myself  They  serve  to  illustrate  what  I 
think  an  important  matter,  and  the  confirmation  from  such  an 
unquestioned  authority  of  the  views  which  were  set  forth  in  my 
former  paper  is  so  valuable  that  I  am  very  glad  to  be  able  to 
adduce  it. 

With  regard  to  the  discussion  of  last  year,  of  which  only  the 
published  records  are  available  to  me,  it  bore  almost  exclusively 
upon  the  extraction  of  calculus.  But  the  deductions  made  from 
the  statistics  of  suprapubic  lithotomy  can  scarcely  be  applied  to 
cystotomy  for  other  purposes  by  the  same  route.  The  larger 
incision  of  the  wall  required  in  the  former  case,  the  chance  of 
damage  to  the  wall  in  extracting  the  stone,  and  the  usually  irri- 
tated, if  not  inflamed,  condition  of  the  wall,  may  be  mentioned 
as  among  the  reasons  for  this  difference. 

One  gentleman  said  that  he  would  not  go  to  the  top  of  a 
house  to  get  in,  when  he  could  go  in  on  the  ground-floor.  This 
was  epigrammatic,  but  not  argument.  The  cases  are  not  parallel. 
If  one  were  already  at  the  top,  and  it  were  easier,  and  as  safe  or 
safer  to  go  in  there,  he  would  choose  that  way;  and  this  is  the 
question  as  to  the  bladder.  I  need  hardly  mention  that  by  a  very 
simple  siphon  arrangement  we  can  drain  the  bladder  from  above 
quite  as  thoroughly  as  from  below. 

Another  gentleman  said  that  to  have  two  cases  of  suprapubic 
cystotomy  for  retention  of  urine  in  one  day  had  the  appearance 
of  advocating  the  operation  too  strongly.  I  think  he  overlooked 
the  fact  that  one  of  the  cases,  although  in  my  ward  and  operated 
on  by  my  resident  surgeon,  was  so  treated  by  direction  of  one  of 
my  colleagues  in  my  absence;  and  therefore  that  the  course  pur- 
sued could  hardly  be  ascribed  to  prejudice  on  my  part  in  its 
favor.  But  the  cases  were  reported,  and  could  speak  for  them- 
selves. It  does  not  seem  to  me  that  they  could  have  been 
treated  to  the  same  advantage  in  any  other  way;  and  I  would 
include  in  this  remark  all  those  which  were  reported  by  me  last 
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year  in  my  paper.  Did  time  permit,  I  should  be  glad  to  give 
accounts  of  some  cases  which  had  in  former  days  come  under 
my  care,  in  which  I  believe  that  by  a  suprapubic  section  I  might 
have  attained  success,  but  in  which  failure  attended  the  perineal 
operation. 

I  trust  it  will  not  discredit  my  statement,  nor  draw  upon  me 
again  the  charge  of  undue  advocacy,  if  I  adduce  two  fresh  cases 
which  recently  occurred  in  my  ward  at  the  Pennsylvania  Hos- 
pital within  a  period  of  twelve  hours,  and  in  each  of  which  supra- 
pubic section  was  performed. 

Case  I.  was  that  of  a  man  aet.  sixty-six,  with  an  enlarged  prostate 
which  for  several  years  had  obliged  him  to  resort  to  the  use  of  the 
catheter.  By  accident  the  instrument,  a  silver  one,  became  cracked, 
and  at  the  next  time  of  its  introduction  it  gave  way  within  the  bladder. 
A  piece  more  than  an  inch  long  was  thus  left  within  the  viscus,  and  late 
in  the  evening  of  August  13th  the  man  was  brought  to  the  Hospital  by 
Dr.  W.  J.  Taylor,  urgently  desiring  relief  by  operation.  Dr.  C.  B. 
Penrose,  acting  for  me  in  my  absence  in  the  country,  opened  the  blad- 
der above  the  pubes,  and  removed  the  foreign  body.  There  was  no 
difficulty  in  the  procedure  ;  a  small  incision  only  was  made  in  the  blad- 
der wall,  and  after  the  extraction  a  rubber  tube  was  inserted ;  the 
wound  was  closed  with  four  or  five  silk  sutures,  and  an  arrangement 
with  "rubber  dam  "  and  absorbent  cotton  made  to  collect  the  urine, 
after  which  the  ordinary  antiseptic  dressings  were  applied.  The  patient 
did  very  well  for  about  a  week,  and  then  became  delirious,  failed 
rapidly,  and  died  exhausted  on  the  26th.  There  was  no  albumin  in 
his  urine,  no  evidence  of  peritonitis  or  infiltration.  It  was  afterward 
reported  that  he  had  formerly  had  two  apoplectic  attacks,  but  no  details 
in  regard  to  them  could  be  obtained. 

Case  II.  was  that  of  a  Pole,  set.  forty-four,  admitted  early  on  the 
morning  of  August  14th,  on  account  of  retention  of  urine.  He  spoke 
so  little  English  that  it  was  only  with  difficulty  learned  that  he  had 
about  ten  months  before  broken  off  part  of  a  rubber  catheter  in  the 
cavity  of  the  bladder.  Dr.  Green,  the  resident  surgeon,  passed  a 
catheter  with  much  ease,  although  the  calibre  of  the  canal  was  abnor- 
mally narrowed  at  several  points,  and  drew  off  a  quart  of  urine.  The 
instrument  came  in  contact  with  a  foreign  substance. 

On  seeing  him,  I  decided  at  once  to  remove  this,  and  choose  the   ' 
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suprapubic  section.  The  instrument  introduced  for  the  purpose  of 
injecting  the  bladder  entered  at  first  into  a  false  passage,  but  after  one 
or  two  attempts  the  proper  channel  was  followed,  and  the  operation 
thereafter  presented  no  difficulty.  A  stone  weighing  571  grains  was 
extracted,  a  drainage  tube  of  large  calibre  inserted,  and  the  wound 
closed  with  sutures.  -  Rectal  dilatation  was  not  used  in  this  case,  the 
only  rubber  bag  at  hand  being  defective. 

This  patient  was  very  unruly,  and  would  not  refrain  from  disturbing 
his  dressings.  On  the  third  d.iy  he  had  symptoms  of  peritonitis,  which, 
however,  promptly  disappeared  after  the  application  of  ten  leeches. 
No  other  untoward  incident  occurred ;  the  suprapubic  wound  has  closed, 
and  the  condition  of  the  urethra  is  such  as  to  allow  a  free  fl  >w  of  urine. 

On  sawing  open  the  stone,  which  was  almost  entirely  phosphatic, 
the  foreign  body  was  discovered  lying  in  the  middle  of  it. 

Permit  me  to  conclude  by  saying  again  that  in  this  and  my 
former  paper  my  object  has  been  to  show  that  the  suprapubic 
route  to  the  bladder  had  been  tested  by  the  experience  of  very 
many  surgeons  for  several  hundred  years,  and  that  the  results 
of  this  experience  as  recorded  were  so  favorable  that  it  ought  to 
be  recognized  as  a  valuable  resource  in  surgery.  I  did  not  wish 
to  be  understood  as  advocating  this  operation  to  the  exclusion 
of  other  methods  of  reaching  the  bladder,  but  only  to  bring  it 
to  its  proper  place,  and  to  defend  it  from  vague  prejudices  which 
had  resulted  in  consigning  it  to  unmerited  neglect. 
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Dr.  S.  W.  Gross,  of  Philadelphia. 

I  think,  Mr.  President,  that  Dr.  McGuire  is  to  be  congratulated 
on  having  devised  a  new  operation  for  the  relief  of  prostatic  obstruc- 
tion, based  upon  the  mechanism  of  the  bladder  and  the  physiology  of 
micturition.  As  I  understand  the  procedure,  it  consists  in  making  a 
suprapubic  median  incision,  and  establishing  an  opening  in  the  bladder, 
behind  the  pubes,  opposite  the  subpubic  ligament,  and  an  external 
opening  in  the  linea  alba,  about  two  inches  above  the  pubic  symphysis. 
By  this  means  he  makes  a  permanent  fistula,  through  which,  as  he  has 
shown  us  in  two  cases,  with  one  of  which  I  am  perfectly  familiar,  the 
patients  are  able. to  empty  the  bladder  at  will,  projecting  a  stream  two 
or  three  feet  from  (he  body.  It  really  consists  in  forming  an  artificial 
urethra  in  a  new  position,  and  does  away  with  the  necessity  of  retaining 
a  canula  or  tube. 

It  is  well  known  that  Sir  Henry  Thompson,  and  other  surgeons 
following  and  preceding  him,  recommend,  as  a  final  resort,  in  many 
cases  of  prostatic  obstruction  in  old  men,  worn  out  by  cystitis,  ureter- 
itis, pyelonephritis,  and  pyelitis,  tapping  the  bladder  above  the  pubes, 
and  the  permanent  retention  of  a  tube.  This,  however,  is  not  the 
establishment  of  a  permanent  fistula  in  the  true  sense  of  the  word. 

My  friend,   Mr.    Harrison,    of  Liverpool,   has  done  an   operation 
•through  the  perineum  with  a  trocar  and  a  peculiar  canula,  the  latter 
being  permanently  retained,  thereby  forming  a  short  and  free  outlet 
for  the  urine. 

There  are  other  procedures  for  the  relief  of  ischuria  from  prostatic 
hypertrophy.  I  may  call  attention  very  briefly  to  that  of  punching 
out  a  portion  of  the  median  lobe,  devised  by  Mercier,  and  performed 
by  him,  according  to  Gouley,  four  hundred  times  with  good  results 
and  with  slight  risk  of  hemorrhage.  The  operation  of  Mercier  has  a 
very  firm  supporter  in  Gouley,  who,  perhaps,  is  the  only  surgeon  in  this 
country  who  has  done  it  or  has  any  confidence  in  it.  A  few  operators 
in  Paris  and  in  London  have  published  reports  of  isolated  cases,  which 
have  led  them  to  advocate  it. 

We  have  next  the  operation  of  internal  prostatotomy  with  the  thermo- 
electric cautery,  practised  by  Bottini,  with  excellent  results.      Among 
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his  cases,  that  of  a  Dr.  Musatti,  who  describes  it  himself,  shows  how 
rapid  and  complete  the  relief  may  be. 

There  is  another  operation  to  which  I  wish  to  refer.  It  is  that  with 
which  the  name  of  Harrison  is  so  intimately  connected.  It  consists 
in  opening  the  bladder  by  a  median  perineal  incision,  dividing  the 
obstructing  portion  of  the  prostate,  and  retaining  a  tube  from  forty  to 
fifty  millimetres  in  diameter,  for  six  or  eight  weeks.  Large  bougies 
are  subsequently  passed  to  keep  the  route  patulous,  and  the  fistula  is 
then  allowed  to  close.  Harrison  has  reported  some  cases  in  detail. 
In  his  last  publication  he  refers  in  a  general  way  to  twenty  cases,  and 
states  that  he  has  not  met  with  alarming  hemorrhage,  and  that  he  has 
not  had  a  single  death  which  could  be  ascribed  to  the  operation  itself, 
although  there  were  two  deaths  from  kidney  complications. 

Still  another  operation  must  be  alluded  to,  as  it  is  a  most  excellent 
one  in  proper  cases.  In  a  discussion  which  took  place  in  London, 
about  a  year  ago,  if  I  mistake  not,  before  the  Clinical  Society, 
McGill,  of  Leeds,  narrated  three  cases  in  which  there  had  been  reten- 
tion of  urine  for  varying  periods,  as  a  result  of  hypertrophy  of  the 
median  portion.  He  opened  the  bladder  above  the  pubes,  and  with 
the  knife  and  properly  constructed  scissors  excised  the  offending  por- 
tion, with  the  result  that,  in  each  of  these  cases,  the  patient  was  able 
to  dispense  with  the  use  of  the  catheter. 

There  is,  however,  a  certain  class  of  cases  in  which,  although  we  may 
resort  to  suprapubic  prostatectomy,  no  benefit  will  ensue.  These  are 
cases  in  which  the  tonicity  of  the  musculosa  has  been  lost,  and  the 
catheter  has  still  to  be  used  despite  the  fact  that  the  obstruction  has 
been  removed.  There  is  paralysis  of  the  bladder ;  there  is  not  suffi- 
cient expulsive  power  to  get  rid  of  the  urine.  This  is  not  a  fancied 
complication.  Benno  Schmidt,  at  the  last  meeting  of  the  Association 
of  German  Naturalists  and  Physicians,  at  Wiesbaden,  reported  two 
cases  in  which  he  had  done  this  operation,  without  affording  relief. 

The  question  which  interests  us  as  surgeons  is.  Which  of  these  pro- 
cedures shall  we  adopt  ?  This  can  only  be  decided  by  time ;  but  I 
think  that  the  operation  suggested  by  McGuire  is  an  excellent  one, 
particularly  in  those  cases  in  which  we  have  to  deal  not  only  with 
prostatic  hypertrophy,  but  with  a  contracted  condition  of  the  bladder. 

In  conclusion,  I  may  be  permitted  to  express  the  hope  that  the  dis- 
cussion will  awaken  renewed  interest  in  a  class  of  cases  which  are 
really  very  much  neglected,  which  excite  our  sympathy,  and  which,  I 
am  sure,  can  frequently  be  relieved. 
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Dr.  Wm.  T.  Briggs,  of  Nashville,  Tenn. 

I  had  expected  to  discuss  a  different  subject,  viz.,  the  choice  of 
operations  for  the  removal  of  vesical  calculi.  The  subject  which  Dr. 
McGuire  has  substituted,  to  wit,  "The  relief  of  prostatic  obstruction  by 
the  formation  of  a  fistulous  opening  above  the  pubis,"  is,  however,  of 
equal  interest  and  importance.  We  are  under  obligation  to  the 
author  for  his  valuable  contribution.  While  listening  very  atten- 
tively to  the  reading  of  his  essay,  the  question  presented  itself  to  my 
mind  whether  the  operation,  even  if  it  was  successful  in  establishing 
a  permanent  fistulous  opening  for  the  escape  of  the  urine,  was  the  best 
that  could  be  done  for  such  prostatic  obstruction.  In  my  opinion, 
better  results  will  be  attained  by  the  perineal  section.  This  section 
furnishes  ample  room  for  all  necessary  manipulations ;  it  permits  a 
more  thorough  drainage  of  the  bladder ;  it  is  often  followed  by  a  dimi- 
nution of  the  hypertrophied  prostate  gland,  especially  if  the  section  is 
made  bilaterally.  It  is  doubtless  the  experience  of  every  Fellow  present 
that  frequently  the  function  of  the  urethra  which  had  become  lost  from 
enlargement  of  the  prostate,  is  completely  restored  after  a  section  of 
that  gland.  The  perineal  incision  often  enables  the  surgeon  to  detect 
and  remove  tumors  or  enlargements  of  the  prostate  which  had  interfered 
with  micturition. 

There  is  a  special  objection  to  Dr.  McGuire's  operation  in  a  class  of 
cases  that  is  often  met  with,  especially  in  old  men,  viz.,  complete 
atony  of  the  bladder.  In  such  cases,  it  appears  to  me,  ill  conse- 
quences would  follow  unless  the  catheter  was  constantly  used  and  the 
bladder  carefully  and  frequently  washed  out.  I  do  not  think  the 
operation  proposed  by  Dr.  McGuire  possesses  any  advantages  over 
the  perineal  section. 

In  detailing  the  technique  of  the  operation  the  author  insisted 
that  the  operation  on  the  bladder  should  be  made  as  low  down  behind 
the  pubis  as  possible.  Every  author  who  has  written  on  the  supra- 
pubic section  has  urged  the  surgeon  to  beware  of  the  too  near  approach 
to  the  neck  of  the  bladder  and  urethra.  I  agree  with  Dr  McGuire 
that  the  opening  is  best  when  low  down,  but  it  should  be  made  low 
down  on  the  perineal  aspect  of  the  urethra  and  neck  of  the  bladder. 

Dr.  Packard's  paper  is  on  a  subject  that  was  discussed  very  fully  at  our 
last  meeting.  I  have  no  cause  to  change  the  opinion  which  I  expressed 
at  that  time.  Every  case  of  stone  in  the  bladder  which  is  presented  to 
the  surgeon  should  be  thoroughly  studied,  and  the  operation  suited  to 
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the  circumstances  and  surroundings  of  the  case.  The  age  of  the  patient, 
the  general  health,  the  pathological  changes  in  the  bladder  and  kidneys, 
as  well  as  the  stone  itself,  should  be  carefully  considered.  In  persons 
under  fifteen  years  of  age,  perineal  lithotomy  is  so  generally  successful 
that  in  my  judgment  it  should  be  universally  resorted  to ;  unless  some 
serious  complication  exist  in  such  cases  every  one  will  recover. 

After  that  age,  if  the  patient  has  a  good-sized  and  tolerant  urethra, 
with  but  slight  cystitis,  litholapaxy  is  indicated,  and  will  yield  brilliant 
results.  These  conditions,  however,  are  so  seldom  present  in  cases  of 
vesical  calculi  that  other  methods  of  procedure  have  to  be  appealed  to. 

The  suprapubic  operation  should,  in  my  judgment,  be  limited  to 
those  cases  in  which  the  stone  is  so  large  and  so  hard  that  its  extrac- 
tion through  the  perineum  would  produce  contusion  and  laceration  of 
the  perineal  structures,  and  to  the  removal  of  encysted  stones.  In  all 
other  cases,  some  one  of  the  perineal  operations  is  better  adapted  and 
more  successful  in  its  result.  In  my  opinion,  the  perineal  section  should 
be  chosen  for  the  removal  of  stones  in  all  males  prior  to  puberty;  in 
cases  in  which  severe  chronic  inflammation  of  the  bladder  is  present ; 
in  cases  in  which  there  is  chronic  hypertrophy,  or  a  tumor  of  the  pros- 
tate gland ;  in  cases  complicated  with  deep  and  inveterate  strictures. 

Surgeons  will  recognize  the  fact  that  some  of  these  conditions  are 
present  in  a  majority  of  the  cases  presented  to  them. 

Mr.  Reginald  Harrison,  of  Liverpool. 

Any  hesitation,  Mr.  President,  that  I  might  have  naturally  felt  in 
addressing  such  a  distinguished  body  as  is  here  present,  has  been 
removed  by  your  kind  invitation  and  that  of  my  friend,  Dr.  Gross. 
I  have  listened  with  considerable  pleasure  to  the  papers  which  have 
been  read  by  Dr.  McGuire  and  Dr.  Packard.  Going  at  once  to  the 
question  which  it  seems  to  me  has  been  raised  by  Dr.  McGuire's  paper, 
that  is,  with  reference  to  the  best  method  of  treating  stone  in  the 
bladder  when  accompanied  with  prostatic  obstruction  of  the  urethra, 
I  would  say  that  there  are  two  ways  of  dealing  with  this  condition. 
First,  that  from  within,  proposed  by  Mr.  McGill ;  and,  second,  that  by 
means  of  the  cutting  operation  through  the  perineum.  It  is  now  some 
six  years  ago  that  I  brought  to  the  notice  of  the  International  Medical 
Congress,  at  Copenhagen,  a  method  of  dealing  with  the  prostate  which 
appeared  to  have  some  claims  to  novelty.  I  found  that  in  cases  of 
enlarged  prostate,  by  practising  a  median  or  lateral  external  incision, 
according    to    circumstances,    then    introducing    my    finger    into    the 
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bladder  and  dividing  with  considerable  freedom  the  obstructing  pros- 
tate, and  following  this  by  the  employment  of  a  drainage  tube  of 
considerable  size,  I  got  good  results  so  far  as  the  prostate  was  con- 
cerned, which  seemed  to  justify  the  procedure  which  I  then  suggested. 

My  friend,  Dr.  Gross,  has  briefly  referred  to  the  results  which  I  then 
obtained  from  the  adoption  of  this  proceeding.  I  can  only  say  that 
they  are  of  a  nature  to  induce  me  to  apply  a  similar  proceeding  to 
cases  of  stone  in  the  bladder  obviously  unfit  for  the  operation  of 
lithotrity,  in  which  the  case  is  complicated  by  a  prostate  of  such  a  size 
as  to  interfere  with  micturition.  I  have  no  hesitation  in  expressing 
the  opinion  that,  in  the  cases  just  referred  to,  the  perineal  route  is  the 
preferable  one.  It  is  so  for  many  reasons.  In  the  first  place,  the 
lateral  incision  gives  sufficient  room  for  manipulations  necessary  to 
deal  with  an  obstructing  fibroma  connected  with  the  prostate,  if  you 
should  meet  with  such  a  condition.  In  the  second  place,  it  gives  a 
free  opening  into  the  bladder,  allowing  us  to  remove  a  stone  of  con- 
siderable dimensions.  Lastly,  it  presents  the  important  advantage  of 
permitting  that  process  which  all  of  these  cases  require — that  is,  more 
or  less  permanent  drainage.  I  have  applied,  with  very  happy  results, 
this  operation  in  cases  which  have  been  crushed  for  stone,  and  in  which 
the  stones  have  recurred. 

I  shall  not  occupy  your  time  with  any  very  lengthy  remarks,  but 
before  I  sit  down  I  wish  to  say,  the  more  I  see  of  cases  of  stone  in  the 
bladder,  the  more  am  I  satisfied  that  we  should  not  limit  ourselves  to 
any  one  operation.  I  am  certain  there  are  cases  which  are  best  treated 
by  the  suprapubic  cystotomy.  I  am  equally  certain  that  the  lateral 
operation  for  stone  will  never  be  effaced  from  the  pages  of  surgery. 

There  is  one  method  of  dealing  with  stone  which,  in  a  few  cases,  I 
have  found  of  value.  These  were  cases  in  which  I  not  only  felt  the  im- 
portance of  removing  the  stone  by  some  crushing  operation,  but  also 
the  necessity  of  putting  my  fingers  in  the  bladder  to  feel  the  condition 
in  which  the  stone  had  been  placed.  I  have  practised  this  operation  in 
four  cases.  This  is  an  old  operation.  It  is  the  perineal  lithotrity 
advocated  by  Dr.  Gouley,  and  also  by  French  surgeons.  I  have 
succeeded  in  crushing  the  stone  in  a  very  kw  minutes  by  means  of  a 
forceps  which  I  now  show  you.  I  merely  refer  to  this  to  show  that  we 
ought  not  to  take  sides  in  this  matter.  It  seems  to  me  that  we  have 
gotten  to  a  question  of  suprapubic  lithotomy  versus  perineal  lithotomy. 
We  cannot  do  this.     There  is  such  a  variety  in  the  circumstances  of  cases 
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that  we  can  do  well  with  all  the  recognized  methods  of  treatment  with 
which  we  are  at  present  acquainted. 

Professor  Thomas  Annandale,  of  Edinburgh. 

I  had  not  intended  to  speak  upon  this  subject.  I  came  here  rather 
to  learn,  but  having  been  called  upon  it  would  be  discourteous  not  to 
speak.  I  have  some  difficulty  in  discussing  these  two  papers  together, 
as  they  seem  to  me  to  consider  two  different  subjects,  the  first,  what 
is  the  best  thing  to  be  done  in  prostatic  obstruction,  and  the  second, 
with  reference  to  the  removal  of  stone.  In  regard  to  the  removal  of 
stone  I  would  echo  what  has  been  said  by  Mr.  Harrison,  that  the  sur- 
geon should  not  lay  down  any  hard  and  fast  rules  in  regard  to  any 
particular  operation.  We  must  do  here  as  we  do  in  many  other  cases, 
study  the  patient,  study  the  actual  condition  of  matters,  and  then  per- 
form that  operation  which  is  for  the  patient's  good. 

In  regard  to  prostatic  obstruction,  I  have  come  to  the  conclusion, 
from  some  experience,  that  if  any  operation  is  to  be  performed  for  the 
relief  of  prostatic  obstruction,  the  perineal  operation  is  the  best.  My 
reasons  for  this  are  as  follows :  In  the  first  place,  1  think  that  in  case 
of  any  complication  the  bladder  can  be  examined  thoroughly  and 
safely  through  a  small  perineal  wound.  In  the  second  place,  there  can 
be  no  doubt  that  the  perineal  opening  is  the  most  dependent.  I  was 
struck  with  Dr.  McGuire's  suggestion  to  make  the  opening  in  the 
bladder  low  down,  and  with  the  remark  of  Dr.  Briggs,  that  if  the 
bladder  was  to  be  opened  low  down  behind  the  pubes,  why  not  open 
it  still  lower  in  the  perineum.  There  is  a  third  reason  which  I  think 
has  not  been  thoroughly  considered.  I  think  it  is  a  fact  that,  by  inci- 
sion of  the  prostate,  a  beneficial  effect  is  produced  upon  the  enlarged 
prostate  itself.  I  also  think  it  would  be  quite  possible  in  these  cases 
in  which  there  is  a  portion  of  the  prostate  forming  an  obstruction,  to 
lay  hold  of  the  pedunculated  portion  and  twist  it  off. 

I  might  mention  that  my  attention  was  first  directed  to  the  possi- 
bility of  operatmg  on  the  prostate  by  the  following  circumstance.  It 
is  now  thirty  years  ago  since  I  saw  Syme,  of  Edinburgh,  perform 
lateral  lithotomy  in  a  case  of  enlarged  prostate.  The  incision  being 
made,  he  introduced  the  forceps  to  grasp'  the  stone.  He  laid  hold  not 
only  of  the  stone,  but  also  of  something  else,  and  with  the  calculus  he 
drew  out  a  large  piece  of  the  prostate.  That  patient  made  an  excel- 
lent recovery.  It  was  this  that  made  me  consider  the  possibility  of 
performing  operations  upon  the  prostate. 
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I  should  like  to  show  a  little  modification  of  Harrison's  tube  which 
I  find  valuable  in  cases  in  which  it  has  seemed  necessary  to  have  a  tube 
remain  permanently  in  the  bladder.  I  now  have  patients  going  about 
Scotland  wearing  these  tubes  and  attending  to  their  business  without 
discomfort.  After  performing  Harrison's  operation  I  introduce  the 
ordinary  tube,  and  when  the  wound  has  contracted  I  introduce  the 
tube  which  I  show  you.  This  consists  of  an  ordinary  India-rubber 
catheter,  varying  in  size,  according  to  the  wound,  usually  about  No. 
14.  Attached  to  this  is  a  rubber  tube  with  a  little  stop-cock.  The 
great  difficulty  was  to  fasten  the  tube  in.  This  I  accomplished  by 
inserting  at  the  end  of  the  catheter,  where  the  catheter  joins  the 
soft  tube,  a  short  piece  of  hard  rubber  tubing  with  a  hard  edge ;  to 
this  silk  loops  are  fastened,  and  by  these  the  catheter  is  secured  in 
the  ordinary  way.  The  tube  must,  of  course,  be  occasionally  removed 
and  cleansed. 

Mr.  Harrison.  I  should  like  to  say  that  Prof.  Annandale  has  sent 
me  some  of  his  tubes  and  I  have  used  them  with  excellent  results. 

Professor  Axnandalex  In  regard  to  the  removal  of  portions  of 
the  prostate,  I  believe  that  there  are  certain  cases  in  which  prostatec- 
tomy will  be  useful.  I  have,  however,  had  no  experience  with  the 
operation  and  shall,  therefore,  say  nothing  more  in  regard  to  it.  In 
suitable  cases  I  should  not  hesitate  to  perform  this  operation. 

Dr.  a.  Van  der  Veer,  of  Albany,  New  York. 

What  more  can  be  said  than  has  been  so  ably  presented  by  the 
previous  speakers  ?  I  desire  to  refer  to  one  or  two  points  in  rela- 
tion to  the  paper  which  I  presented  one  year  ago.  The  weight  of 
testimony  in  that  paper  was  still  in  favor  of  the  perineal  route,  so 
far  as  drainage  was  concerned.  Dr.  McGuire  has  given  us  a  new  opera- 
tion and  a  new  method  of  drainage.  Dr.  Gross  has  gone  over  the  sub- 
ject so  thoroughly  that  little  can  be  added.  The  discussion  teaches  us 
this,  I  think,  that  there  is  as  yet  no  one  perfect  operation  for  these 
cases. 

Mr.  Harrison  has  strongly  emphasized  the  physiological  action  of 
the  prostate,  and  I  must  say  that  I  have  not  been  so  impressed  with 
any  paper  as  that  of  Mr.  Harrison  in  a  long  time.     I  have  done  this 
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operation,  and  it  impresses  me  favorably.  The  ease  of  the  operation, 
and  the  freedom  with  which  the  bladder  can  be  examined,  are  im- 
portant points.  I  have  used  the  forty-four  millimetre  tube,  and  left  it 
in  with  comfort  to  the  patient.  I  had  intended  to  dwell  upon  this 
operation  of  Mr.  Harrison's,  but  he  has  given  it  to  us  in  his  own  words, 
and  I  have,  therefore,  nothing  more  to  add.  I  will  hand  to  the 
Recorder  reports  of  cases  that  have  some  bearing  on  this  subject,  with 
remarks. 

Case  I.  Papilloma  with  phosphatic  incrustation  in  female.  Mrs. 
C.  K.,  aged  forty-five  years,  native  of  the  United  States,  and  by  occu- 
pation a  housewife,  was  operated  on  at  the  Albany  Hospital  Oct. 
18,  1887.  She  gave  a  history  of  vesical  irritability,  passing  sand,  am- 
moniacal  urine  containing  mucus,  pus,  and  blood  for  the  past  two 
years.     Recently  has  had  several  vesical  hemorrhages. 

Patient  etherized,  urethra  dilated,  and  bladder  explored  by  finger. 
A  villous  growth  was  found  upon  left  side  of  the  bladder,  together  with 
phosphatic  incrustation.  The  curette  and  forceps  were  used  with  con- 
siderable vigor,  and  detritus  removed  with  Bigelow's  evacuator.  After- 
treatment  will  be  spoken  of  later  on.  Patient  discharged  improved 
November  11,  1887. 

Case  II.  Papilloma  of  bladder;  perineal  cystotomy,  median:  re- 
covery. Mr.  L.  H.,  aged  forty-seven  years,  native  of  the  United 
States,  and  by  occupation  a  carpenter,  gave  the  following  history  :  An 
uncle  died  of  cancer,  family  history  otherwise  good.  When  fourteen 
years  old  received  an  injury  to  testfcle,  after  which  it  took  on  a  neu- 
ralgic condition,  and  it — the  left — was  removed  two  years  ago  by 
myself.  About  the  time  of  removal  of  testicle,  patient  had  hemor- 
rhage from  the  bladder.  He  was  very  comfortable  for  a  year  after  the 
operation,  after  which  cystitis  set  in,  bladder  became  very  irritable, 
hemorrhage  took  place  at  frequent  intervals,  and  he  suffered  from  severe 
pain  in  the  perineum.  The  prostate  was  enlarged  and  tender.  Urine 
passed  wholly  by  catheter,  being  less  painful.  A  careful  search  re- 
vealed no  calculus. 

January  3,  1888,  patient  was  etherized,  placed  in  lithotomy  position, 
median  incision  made,  with  free  division  of  prostate.  By  hypogastric 
pressure  the  thickened  and  contracted  bladder  could  be  brouglit  against 
the  exploring  finger.  A  papillomatous  growth  could  be  felt  spread  over 
a  considerable  area  of  the  bladder,  neck,  and  right  side.  It  was  re- 
moved by  means  of  forceps  and  curette.     The  bladder  was  washed  out 
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with  warm  borated  solution  and  drainage  tube  introduced.  Patient 
discharged  from  hospital  January  31,  18S8,  in  good  condition.  Have 
received  letters  since,  stating  that  patient  was  in  good  health,  aside  from 
the  past  two  months,  when  he  had  two  hemorrhages  from  the  bladder. 

Case  III.  Papilloma  of  bladder  ;  perineal  cystotomy :  death  from 
surgical  kidney.  Mr.  F.  D.,  married,  native  of  Canada,  and  by  occu- 
pation a  plumber,  gave  a  good  family  history.  Had  gonorrhoea  ten 
years  ago,  and  had  been  very  intemperate  in  his  habits.  Five  years 
ago  had  slight  hemorrhage  from  bladder.  Suffered  more  or  less  at 
times  until  a  year  ago,  when,  after  exposure,  symptoms  became  greatly 
aggravated.  He  entered -the  hospital  January  4,  1S88,  and  was  treated 
by  washing  out  with  borated  solution,  and  the  administration  of  various 
remedies,  all  without  material  improvement. 

February  2,  1888,  patient  was  etherized,  and  same  operation  done 
as  in  Case  II.  Patient  did  very  well  until  the  fifteenth  day,  when  uri- 
nary excretion  became  very  small,  vomiting  became  troublesome,  and 
patient  sank,  and  died  February  19,  1888. 

An  autopsy  showed  far-advanced  pyonephritis.  Albumin,  casts,  and 
pus  were  found  in  urine  before  operation.  The  kidney  showed  but 
little  healthy  tissue. 

Case  IV.  Chronic  cystitis;  prostatic  hypertrophy;  perineal  cys- 
totomy :  death  from  uraemia.  Mr.  J.  W.,  aged  sixty-six  years,  married, 
gentleman  of  leisure,  was  seen  by  me  with  his  family  physician.  Dr. 
Haynes,  of  Cohoes,  during  the  winter  of  1888.  He  presented  a 
history  of  general  vigorous  health  until  four  years  ago,  when  he  b-^gin 
to  complain  of  an  irritable  bladder.  He  had  always  been  a  free  liver 
in  every  respect,  and  was  of  a  gouty  diathesis.  The  vesical  irritability 
continued,  despite  all  methods  of  treatment,  and  considerable  cystitis 
developed.  The  prostate  was  very  greatly  hypertrophied.  His  con- 
dition went  from  bad  to  worse.  Became  addicted  to  the  use  of 
morphine.  Late  in  February,  18S8,  Mr.  W.  was  seen  by  Dr.  E.  L. 
Keyes,  of  New  York,  who  advised  perineal  cystotomy  and  drainage. 
Patient's  urine  contained  albumin,  pus,  and  casts. 

On  February  29th,  patient  was  etherized,  grooved  staff  passed,  and 
the  median  incision  made  with  narrow,  straight  knife.  A  No.  30 
French  soft-rubber  catheter  was  introduced,  and  fixed  as  described 
further  on;  it  filled  the  wound  completely.  Whole  time  of  operation, 
ten  minutes.  Patient  had  partial  suppression  of  urine,  and  on  the 
third  day  had  several  uraemic  convulsions.  His  condition  continued 
to  grow  worse,  and  he  died  March  6,  1888,  in  urasmic  coma.     The 
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vesical  irritability  was  relieved  by  the  operation,  and  the  condition  of 
urine  and  bladder  greatly  improved. 

Case  V.  Mrs.  K.,  aged  thirty-four  years,  native  of  the  United 
States,  admitted  to  St.  Peter's  Hospital  May  17,  1888,  giving  history 
of  bladder  trouble  for  about  seven  months,  beginning  as  follows : 
Seven  months  previously  she  was  confined,  after  labor  of  thirty-six 
hours.  After  confinement  she  was  unable  to  pass  her  water.  The 
pressure  of  the  head  for  so  long  a  time  had  caused  atony  of  the  bladder. 
The  water  was  drawn  twice  a  day  by  her  physician,  using  at  first  a 
silver  catheter.  Soon  after  the  introduction  of  the  silver  catheter  it 
gave  her  excruciating  pain,  and  a  soft-rubber  catheter  was  substituted. 
The  use  of  the  silver  catheter  probably  caused  cystitis.  At  the  time 
she  came  to  the  hospital  she  passed  large  quantities  of  urine  at  short 
intervals,  being  able  to  retain  it  but  a  few  minutes  at  a  time.  It  was 
at  times  of  good  color,  and  then  again  contained  a  large  quantity  of 
mucus,  pus,  and  blood,  and  was  very  offensive. 

May  1 8th,  operation  was  performed,  all  previous  treatment,  together 
with  washing  out  the  bladder,  having  done  little  good.  The  operation 
consisted  in  using  Heath's  dilator  to  dilate  the  urethra  to  the  point 
of  admitting  my  index  finger,  by  means  of  which  I  was  able  to  make 
a  thorough  exploration  of  the  bladder,  and  which  I  found  very  much 
ulcerated,  and  completely  encrusted  with  a  phosphatic  deposit.  This 
was  removed  by  curette  and  scoop,  and  constant  irrigation  during  the 
time  of  operating. 

She  suffered  a  good  deal  after  the  operation,  and  the  following  day  had 
a  chill,  for  which  she  was  given  quinine,  and  hot  bottles  were  applied. 
The  bladder  was  washed  out  daily  with  a  solution  of  borax.  A  large 
soft  catheter  was  placed  in  the  bladder  and  allowed  to  remain.  The 
quantity  of  mucus  was  great  for  a  few  days  after,  and  she  was  given 
benzoate  of  sodium  in  eight  grain  doses  four  times  daily,  with  much 
benefit.     She  left  the  hospital  June  5th,  much  improved. 

Mrs.  K.  visited  my  office  August  20,  1888,  quite  recovered.  Could 
retain  her  urine  the  normal  length  of  time,  and  it  was  natural  in 
appearance  when  passed.  She  had  gained  in  flesh,  looked  well,  and 
was  free  from  the  appearance  of  pain  and  suffering. 

The  after-treatment  of  all  the  cases  was  very  similar.  Drainage  was 
introduced  in  all  of  them.  In  Cases  I.  and  V.  a  self-retaining,  large, 
soft-rubber  catheter  was  used.  In  the  other  cases,  males,  a  soft-rubber 
catheter,  No.  30  or  32,  French,  was  introduced  through  the  perineal 
wound,  and  retained  by  rubber  bands  attached  to  the  catheter,  the 
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bands  being  attached  in  turn  to  an  abdominal  belt,  very  much  after 
the  manner  of  a  uterine  supporter.  The  catheter  may  be  cut  off  an 
inch  or  two  from  the  body.  This  device  has  proved  very  satisfactory 
in  several  cases.  I  have  also,  by  means  of  glass  tube  connection 
attached  to  rubber  tube,  drained  the  urine  into  a  vessel  under  the  bed. 
Through  the  drainage-tube  the  bladder  is  washed  out  every  day  with 
a  warm  solution  of  benzoate  of  sodium — one  ounce  to  the  pint.  This, 
together  with  tonic  doses  of  quinine,  and  iron,  and  bland  diet,  consti- 
tuted the  whole  treatment. 

How  long  shall  the  drainage-tube  be  allowed  to  remain  ?  is  a  vexed 
question  here  as  elsewhere.  In  general  terms,  it  may  be  said  that  it 
should  be  allowed  to  remain  until  the  urine  has  returned  to  a  normal 
condition,  and  vesical  irritation  is  largely  reduced,  or  has  disappeared. 
After  two  weeks,  a  clamp  may  be  placed  over  the  end  of  the  drainage- 
tube,  and  the  patient  be  allowed  to  sit  in  an  easy  chair.  There  is 
likely  to  be  no  incontinence.  The  clamp  may  be  removed,  from  time 
to  time,  and  the  retained  urine  evacuated.  In  this  way  the  tolerance 
of  the  bladder  may  be  determined. 

In  all  these  cases  drainage  was  essential  to  cure.  I  have  yet  to  learn 
of  an  operator  who  is  satisfied  with  suprapubic  drainage.  The  perineal 
route  to  the  bladder  was  selected  because  of  the  superior  facilities  for 
drainage,  the  benefit  to  be  gained  by  section  of  the  prostate,  the  sim- 
plicity of  the  operation,  and  the  ease  of  after-treatment. 

The  second  case  was  especially  benefited  by  section  of  the  prostate. 
Mr.  Reginald  Harrison,  F.R.C.S. — "  Lettsomian  Lectures  for  1888" — 
dwells  at  length  on  the  sphincter  and  supporting  function  of  the  pros- 
tate. In  a  contracted  bladder,  long  subjected  to  spasm,  and  irritated 
by  the  presence  of  foreign  bodies  or  ichorous  discharges,  it  seems  that 
the  division  of  this  muscular  band  must  be  followed  by  the  same  relief 
that  is  experienced  in  fissure  of  the  anus  after  rupture  of  the  sphinc- 
ter ani.  When  the  time  comes  for  the  removal  of  the  drainage-tube 
we  have  accomplished  another  purpose,  the  removal  of  the  obstruction 
caused  by  an  hypertrophied  prostate.  ■  The  advantage  of  suprapubic 
cystotomy  in  affording  a  view  of  the  field  of  operation,  is  apparent 
rather  than  real. 

Mr.  Arthur  Durham,  of  London. 

I  thank  you  Mr.  President  for  the  compliment  that  you  do  me  in 
calling  upon  me  to  speak.  My  countrymen  have  already  stated  their 
views,  and  I  should  feel  that  I  were  intruding  if  I  occupied  your  atten- 


ARTIFICIAL   URETHRA    IN   PROSTATIC   OBSTRUCTION.       379 

tion  many  minutes.  I  have  little  to  say  except  what  would  be  a 
repetition  of  what  you  have  you  have  already  heard.  I  do  most 
emphatically  endorse  what  has  been  said  in  regard  to  the  treatment  of 
stone :  that,  as  in  all  other  surgical  maladies,  we  should  not  be  men 
of  one  method.  We  should  know  well  all  of  the  methods  which 
have  been  devised,  and  should  adopt  the  method  best  suited  to  the 
particular  case.  It  is  the  gravest  possible  mistake  to  be  men  of  one 
method,  in  surgery  at  any  rate.  As  I  tell  my  students  in  Guy's  Hos- 
pital, "  when  you  hear  a  man  say  that  he  treats  all  his  cases  of  stricture 
in  such  a  way,  all  his  cases  of  prostatic  disease  in  such  way,  and  all  his 
cases  of  stone  in  the  bladder  in  such  way,  then,  gentlemen,  you  may  be 
sure  that  that  man  has  either  had  a  very  small  experience,  or  else  that 
he  is  a  very  great  fool." 

In  regard  to  the  choice  of  operation,  I  may  say  that  I  have  operated 
by  most  of  the  methods  proposed — suprapubic  lithotomy,  lateral  lith- 
otomy, median  lithotomy,  crushing,  crushing  and  washing  out,  etc. — 
but  I  shall  continue  to  do  as  I  have  hitherto  done,  adopt  in  each  case 
that  operation  which  seems  the  best. 

I  entirely  agree  with  previous  speakers  in  this,  that  in  cases  of  stone 
in  the  bladder  complicated  with  enlarged  prostate  the  perineal  incision 
seems  to  me  to  be  better  than  the  suprapubic,  except  in  cases  in  which 
the  stone  is  indeed  very  large.  My  own  feeling  is  that,  in  the  majority 
of  cases,  the  perineal  incision  will  be  amply  sufficient.  It  does  present 
the  great  advantage  that  we  are  able  to  remove  not  only  the  stone  but 
also  any  growths  connected  with  the  prostate.  It  has.  happened  that 
in  two  cases  after  making  the  incision,  I  have  felt  a  small  body  which 
I  twisted  off  and  then  removed  the  stone.  I  have  seen  similar  cases  in 
the  practice  of  my  colleagues. 

I  should  like  to  say  one  word  in  regard  to  a  special  point  in  the  per- 
formance of  lateral  lithotomy.  Although  the  method  is  well  known 
and  constantly  practised  at  Guy's  Hospital,  yet  it  is  not  generally 
known  even  in  London,  and,  so  far  as  I  am  aware,  is  not  practised  in 
this  country.  In  this  operation  we  employ  a  straight  staff,  and  the 
operation  presents  certain  advantages,  and  it  also  enables  the  inexpe- 
rienced operator  to  avoid  certain  risks.  I  can  with  this  catheter  show 
you  the  shape  of  the  staff.  It  is  nearly  straight  with  just  a  slight  bend 
at  the  point.  The  groove  extends  within  about  one-third  of  an  inch 
of  its  extremity.  This  instrument  is  passed  into  the  bladder  and  held 
by  an  assistant.  The  operator  then  takes  his  knife,  the  back  of  which 
should  be  quite  straight.     If  possible,  the  staff  should  touch  the  stone. 
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The  knife  is  passed  through  the  middle  of  the  perineum  into  the 
groove  of  the  staff,  pushed  along  the  groove  until  the  point  of 
the  knife  comes  in  contact  with  the  end.  Then  with  the  point 
of  the  knife  pressed  firmly  against  the  staff,  the  two  are  pushed 
forward  as  one  instrument,  enlarging  the  incision  to  any  desired 
extent.  There  is  no  chance  of  the  point  of  the  knife  penetrating  the 
posterior  wall  of  the  bladder,  which  accident  has  occurred  in  the  hands 
of  experienced  operators,  and  with  comparative  frequency  in  the  hands 
of  inexperienced  operators.  Accidents  have  also  happened  from  the 
point  of  the  knife  passing  out  of  the  groove  and  being  sometimes 
carried  so  far  as  to  penetrate  the  peritoneum.  The  point  of  the  knife 
may  go  into  other  structures  and  the  finger  introduced  with  the  belief 
that  the  bladder  has  been  opened,  but  the  stone  has  not  been  found. 
This  is  an  accident  liable  to  happen  especially  to  the  young  and  inex- 
perienced operator,  if  care  is  not  taken  to  depress  the  handle  around 
the  groove  of  the  staff.  Again,  in  those  cases  in  which  it  is  desired  to 
make  a  free  incision  into  the  bladder,  it  is  needless  to  point  out  the 
degree  of  safety  you  get  from  converting  the  sharp-pointed  knife  into 
a  blunt-pointed  one.  The  prostate  can  be  incised  in  this  way  with 
greater  safety  than  if  a  sharp-pointed  knife  is  used.  This  method  of 
operating  is,  I  think,  not  so  generally  adopted  as  one  might  wish. 

I  should  like  to  say  one  more  word,  and  that  is,  I  do  think  that 
we  are  under  great  obligations  to  that  great  American  surgeon, 
Bigelow,  for  having  insisted  upon  the  desirability  of  washing  out  the 
bladder  after  crushing  operations  for  stone.  The  old  operation  of 
lithotomy  in  which  the  fragments  were  allowed  to  come  away  particle 
by  particle  did  not  commend  itself  to  my  mind.  When,  however,  we 
wash  out  the  fragments,  as  nowadays  we  do,  we  have  much  better 
results.  I  have  no  doubt  that  this  method  of  operation  will  render 
lateral  lithotomy  and  suprapubic  lithotomy  much  more  rare  than  they 
have  been  in  the  past. 

Prof.  Kingston,  of  Montreal. 

I  think  that  most  practical  surgeons  have  made  up  their  minds  as  to 
the  best  operation  to  be  performed  under  certain  circumstances.  My 
firm  belief  is  that  the  suprapubic  operation  should  only  be  performed 
in  exceptional  cases,  and  these  are  the  exceptional  cases  commencing 
with  the  urethra — only  in  those  cases  in  which  a  stricture  of  the  urethra 
cannot  be  overcome  in  time  to  relieve  the  patient  of  great  suffering. 
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I,  however,  believe  with  Oils,  of  New  York,  that  stricture  does  not 
form  an  obstacle  to  the  operation. 

Second,  we  should  perform  the  operation  for  prostatic  obstruction. 

Third,  we  should  perform  it  in  tumors  of  the  bladder  in  which  the 
lateral  operation  would  probably  be  interfered  with. 

Fourth,  in  stone  in  the  bladder,  where  the  stone  is  too  hard  or  too 
large  to  be  removed  either  by  lithotrity  or  by  the  lateral  operation. 

I  cannot  conceive  of  other  circumstances  in  which  the  suprapubic 
operation  is  warrantable. 

I  cannot  agree  with  those  who  consider  suprapubic  cystotomy  as 
safe  as  or  safer  than  the  perineal  operation.  1  cannot  believe  it. 
Nor  do  I  share  the  opinion  that  in  suprapubic  lithotomy  drainage  can 
be  as  efficiently  secured  as  in  lateral  lithotomy.  The  use  of  the 
catheter  after  lateral  lithotomy  has  been  given  up,  for  the  presence  of 
the  instrument  causes  irritation,  and  in  my  part  of  the  world  no  sur- 
geon puts  in  a  tube  after  operation.  If,  therefore,  experience  has 
taught  us  that  the  presence  of  a  drainage  tube  after  lateral  lithotomy 
is  not  desirable,  I  think  that  the  presence  of  a  tube  after  suprapubic 
cystotomy  is  not  open  to  fewer  objections.  On  the  contrary,  I  think 
that  it  is  even  more  objectionable. 

A  word  in  regard  to  the  size  of  the  stone.  The  greatest  living 
authority  states  that  suprapubic  lithotomy  should  be  performed  where 
the  stone  weighs  over  three  ounces,  and  that  such  stones  cannot  be 
removed  by  the  lateral  method  without  serious  injury  to  the  soft  parts 
about  the  neck  of  the  bladder.  I  have  removed  a  stone  weighing  five 
ounces  and  five  drachms  without  injury  to  the  soft  parts.  Therefore, 
a  much  larger  stone  than  is  usually  considered  possible  can  be  removed 
by  the  lateral  method  with  considerable  safety. 

I  agree  with  the  previous  speakers  that  we  must  not  hold  to  one 
operation.  I  would  not  perform  lateral  lithotomy,  I  would  not  even 
use  the  knife  where  the  stone  could  be  removed  by  lithotrity  or  litho- 
lapaxy.  I  now  operate  by  crushing  in  very  young  children  and  in 
very  old  men.  The  rule  held  a  few  years  ago  was  that  you  should  not 
operate  on  a  man  with  stone  in  the  bladder  unless  he  could  retain 
water  for  two  or  three  hours.  I  have  crushed  for  stone  where  the 
patients  were  dribbling  constantly  and  had  to  wear  a  rubber  bag  in 
the  leg  of  their  trowsers.  It  has  been  my  experience,  and  I  think  that 
of  others,  that  as  soon  as  the  stone  is  broken  up  the  patient  is  able  to 
retain  water  for  several  hours. 

25 
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Sir  William  MacCormac,  of  London. 

The  subject  before  us  has  been  so  exhaustively  discussed  that  I  feel 
that  I  have  nothing  to  add  which  is  worthy  of  your  attention.  The 
operation  of  suprapubic  cystotomy  has  been  so  universally  condemned 
by  most  of  the  speakers  who  have  addressed  the  meeting,  that  I  should 
like  to  say  that  I  have  occasionally  performed  the  operation  and  have 
not  seen  any  untoward  consequences.  The  operation  seems  to  me  to 
be  devoid  of  all  risk.  One  of  my  operations  was  performed  on  a  child 
six  years  of  age.  A  stone  of  the  size  of  a  marble  was  taken  out  of  the 
bladder.  In  six  days  this  child  was  running  about  with  the  wound 
healed;  absolutely  well.  I  do  not  think  that  such  a  result  could  be 
attained  by  lateral  lithotomy,  notwithstanding  that  this  is  such  a 
successful  operation  in  young  children.  In  this  case  I  sewed  up  the 
bladder  and  closed  the  external  wound,  and  secured  union  by  the  first 
intention.  If  the  urine  is  healthy,  I  think  that  no  apprehension  should 
be  entertained  in  regard  to  its  effect. 

In  regard  to  drainage,  I  was  interested  in  the  remarks  of  Dr. 
McGuire  on  this  point.  I  think  that  in  the  suprapubic  operation  no 
drainage  is  required,  the  bladder  empties  itself  with  freedom,  the 
drainage  tube  is  a  foreign  body  and  gives  rise  to  most  troublesome 
symptoms.  I  think  that  suprapubic  cystotomy  is  an  operation  which 
in  many  cases  deserves  our  best  attention. 

Dr.  S.  W.  Gross.  Sir  William  MacCormac  has  just  stated  that  he 
knows  of  no  case  in  which  after  lateral  lithotomy  the  wound  had  healed 
in  six  days.  I  may  record  this  experience  :  A  few  months  after  enter- 
ing upon  the  doctorate,  I  had  my  first  case  of  stone  in  the  bladder,  in 
a  boy  four  years  of  age,  on  whom  I  operated  at  the  Howard  Hospital. 
You,  yourself,  Mr.  President,  did  me  the  honor  to  control  one  limb, 
while  the  elder  Pancoast  the  other,  and  my  father  held  the  staff.  I 
did  the  operation  on  Monday  at  12  o'clock.  On  Saturday  this  boy 
went  to  his  home,  where  I  found  him  playing  around  the  yard.  No 
urine  came  through  the  wound  after  the  first  twelve  hours,  and  union 
was  perfect  in  five  days. 

Dr.  Lavista,  of  Mexico. 

Mr.  President :  It  is  with  regret  that  I  must  acknowledge  my  ina- 
bility to  express  myself  in  the  English  language;  it  is  this  circum- 
stance  which  has  prevented  me  from  communicating  my  ideas  and 
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practical  knowledge  during  the  very  interesting  discussion  about  the 
choice  we  should  make  between  the  suprapubic  and  the  perineal  opera- 
tion, in  surgical  interference  in  the  diverse  affections  of  the  bladder 
and  prostate  gland. 

After  having  listened  to  the  opinions  of  such  distinguished  surgeons 
as  Drs.  McGuire,  MacCormac,  Harrison,  Annandale,  and  many  others, 
I  must  say  that,  in  my  opinion,  the  truth  is  found  in  eclecticism — one 
cannot  say  that  one  manner  of  treatment  surpasses  the  other.  Each 
one  has  its  particular  indications,  and  if  it  is  a  fact  that,  in  my  practice, 
especially  in  Mexico,  we  are  in  the  habit  of  performing  the  perineal 
operation,  it  is  no  less  a  fact  that  we  are  aware  that  this  operation  does 
not  suffice  for  all  conditions,  and  that  with  this  one  operation  we 
would  generally  not  be  able  to  carry  out  all  needed  indications. 

In  simple  cases — that  is,  when  we  have  to  treat  a  urinary  calculus — we 
resort,  if  the  calculus  be  of  phosphatic  origin,  either  to  litholapaxy  or 
lithotrity,  making  at  first  an  exact  diagnosis  of  the  size  and  consistency 
of  the  calculus,  and  also  taking  into  consideration  the  condition  of  the 
bladder  and  kidneys.  It  will,  of  course,  be  unnecessary  to  stiate  that 
to  do  this  the  urethra  must  be  in  a  perfect  anatomical  condition.  We 
proceed  then  to  perform  lithotrity  at  one  sitting,  using  for  this  either 
a  Thompson,  Guyon,  or  Bigelow  aspirator.  If,  on  the  contrary,  the 
bladder  is  not  in  a  healthy  condition,  if  it  contracts  very  strongly,  or 
if  it  does  not  admit  of  distention,  we  proceed,  in  all  cases  in  which  the 
calculus  does  not  exceed  four  centimetres  in  length,  to  perform  perineal 
lithotomy,  using  the  medio-bilateral  method  of  operating.  At  first  we 
try  to  ascertain  the  forms  and  dimensions  of  the  calculus,  using  in 
doubtful  cases  the  cystoscope,  after  the  method  of  Dr.  Nitze,  which 
latter  method  is,  in  my  opinion,  far  superior  to  the  one  recommended 
by  Leiter,  of  Vienna. 

Thanks  to  these  precautions,  we  obtain  good  results,  our  statistics 
proving  that  ninety  percent,  of  our  cases  have  been  treated  with  success. 
At  times  it  will  be  necessary  to  make  several  incisions  into  the  prostate, 
to  facilitate  the  extraction  of  large  calculi,  which  could  not  be  done 
otherwise  without  injuring  the  gland  considerably.  We  take  great 
care  to  see  that  the  extent  of  the  incision  corresponds  in  size  with  that 
of  the  calculus,  in  order  to  avoid  all  possible  lacerations. 

In  one  of  the  most  remarkable  cases,  that  of  Mr.  H.,  a  gentle- 
man of  sixty-nine  years,  who  had  a  calculus  which  exceeded  the 
ordinary  size,  I  was  obliged  to  make  several  incisions  into  the  prostate, 
almost    to    the    borders   of  the   capsule,    but   notwithstanding   these 
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unfavorable  conditions  the  operation  proved  a  success.  Four  years 
since  have  passed ;  the  patient  up  to  date  has  been  in  excellent  condi- 
tion, he  has  not  suffered  the  slightest  pain,  and  has  been  entirely- 
relieved  of  the  hypertrophy  and  calculus. 

I  must  not  forget  to  state  here  that  after  the  operation  all  our 
thoughts  are  put  toward  establishing  a  thorough  drainage  of  the 
bladder,  which  drainage  is  kept  up  till  repair  of  the  wound  has  taken 
place ;  nor  do  we  forget  to  utilize  the  advantages  of  fresh  air. 

I  could  name  to  you  a  large  number  of  cases  in  which  this  manner 
of  treatment  has  succeeded,  but  desiring  to  say  a  few  words  about 
organic  lesions  of  the  bladder  and  their  mode  of  treatment,  I  will  not 
take  up  your  time  unnecessarily. 

In  treating  organic  lesions  of  the  bladder  we  must  distinguish  between 
the  nature  and  location  of  the  trouble.  Should  they  be  found  at  the 
neck  of  the  bladder,  they  must  be  treated  by  means  of  cystoprostatomy, 
an  operation  which  I  proposed  as  long  ago  as  1872,  long  before  Sir 
William  Thompson  had  spoken  of  it.  I  then  indicated  that  this  was 
the  only  means  by  which  a  correct  diagnosis  of  vesical  neoplasm 
could  be  arrived  at ;  this  was  at  a  time  when  I  was  treating  a  cele- 
brated lawyer  of  my  country,  a  Mr.  R.  M.,  of  Torre,  who  was 
suffering  from  a  vesical  papilloma.  It  was  then  no  easy  matter  to 
inform  myself  of  the  conditions  of  this  neoplasm,  or  at  least  to  make 
an  exploration  of  the  vesical  cavity,  which  latter  could  have  been  done 
by  cutting  deeply  into  the  surgical  neck  of  the  bladder.  Unfortunately, 
this  proposition  was  not  accepted,  and  the  patient  succumbed  to  hemor- 
rhages and  septic  cystonephritis,  the  autopsy  proving  plainly  that,  had 
my  advice  been  followed,  the  neoplasm  could  have  been  extirpated. 
Since  then  I  have  often  had  occasion  to  employ  my  method,  with  the 
most  satisfactory  results,  and  I  could  narrate  to  you  the  history  of 
many  cases  in  which  I  removed  tumors  from  the  neck  of  the  bladder, 
according  to  the  method  I  had  proposed.  Only  a  short  time  ago  I 
performed  this  operation  upon  a  lawyer  of  the  Court  of  Justice,  of 
Morelia,  removing  a  tumor  (lympho-adenomatous)  situated  at  the  neck 
of  the  bladder  with  complete  success. 

The  cases  in  which  I  had  to  treat  hypertrophy  of  the  prostate,  after 
the  method  of  my  eminent  and  celebrated  fellow  member.  Dr.  Regi- 
nald Harrison,  of  Liverpool,  are  numerous.  I  am  sure  that  you  will 
pardon  me  if  I  state  here,  that  before  I  knew  of  his  method  I  operated 
in  exactly  the  same  manner.     My  respects  to  this  great  English  sur- 
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geon,  whom  I  regard  as  the  representative  of  scientific   progress  in 
prostatic  diseases. 

In  finishing  allow  me  to  say  a  few  words  about  suprapubic  interven- 
tion. I  am  of  the  opinion  that  we  should  not  resort  to  it  unless  we 
have  to  deal  with  a  neoplasm  situated  in  the  body  of  the  bladder,  and 
with  specific  ulcerations  of  that  organ,  or  else  with  large  calculi, 
which  we  could  not  remove  by  means  of  a  perineal  operation.  It 
possesses  this  great  advantage ;  it  is  far  easier  and  affords  more  room 
for  manipulation  than  the  former ;  it  permits  of  a  clear  inspection  of 
the  extent  of  the  degeneration  of  the  tissues ;  further,  hgemostasis  in 
the  cavity  of  the  bladder  is  easily  performed,  and  one  can  make  an 
extended  extirpation  of  a  neoplasm,  without  fear  of  a  renewal  of  the 
growth.  Though  there  is  at  all  times  a  great  inconvenience  in  this 
operation,  which  is,  that  it  is  not  possible  to  obtain  an  immediate 
union  of  the  vesical  wound,  not  even  when  employing  the  best  means 
of  drainage,  although  the  sutures  of  this  wound  are  always  followed 
by  perivesical  infiltration.  I  have  had  in  my  practice  some  good 
results,  but  they  have  been  the  cause  of  much  worry,  while  union  was 
going  on. 

And  now,  Mr.  President,  permit  me  to  thank  you  for  the  great  favor 
which  has  been  shown  me,  in  allowing  me  to  relate,  though  briefly, 
my  ideas  upon  the  subject  of  prostatic  diseases. 

Dr.  McGuire.  I  have  very  little  to  add  to  what  I  have  already 
said.  After  a  study  of  the  physiology  of  micturition  I  have  estab- 
lished an  artificial  urethra  from  the  lower  anterior  portion  of  the 
bladder  to  two  inches  above  the  pubes,  the  artificial  urethra  being 
two  and  a  half  to  three  and  a  half  inches  in  length,  and  I  have  in 
this  way  relieved  the  prostatic  obstruction.  I  do  not  mean  that  the 
two  cases  reported  establish  this  operation.  I  have  brought  them 
forward  with  the  hope  of  inducing  others  with  greater  opportunities 
than  I  have  to  repeat  the  operation,  and  determine  \vhether  or  not 
this  is  a  successful  means  of  relieving  cases  of  prostatic  obstruction. 
I  say  that  it  was  the  study  of  the  mechanism  of  urination  that  induced 
me  to  perform  this  operation.  I  am  glad  to  hear  Sir  William  Mac- 
Cormac  say  that  he  has  found  drainage  after  the  suprapubic  operation 
to  be  as  complete  as  after  lateral  lithotomy.  The  bladder  is  kept  just  as 
empty  of  fluid  after  the  suprapubic  as  after  the  perineal  operation.  As 
it  has  taken  the  profession  several  hundred  years  to  learn  to  do  without 
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the  tube  after  perineal  lithotomy,  it  may  take  some  years  for  it  to  learn 
to  leave  out  the  tube  in  suprapubic  lithotomy. 

I  think  that  the  operation  of  Mr.  Harrison  is  an  exceedingly  inge- 
nious one,  but  it  is  applicable  to  a  few  cases  only.  If  you  will  recall 
the  pathological  changes  which  take  place  in  enlargement  of  the  pros- 
tate, that  curious  collection  of  gland  and  muscular  tissue,  you  will  see 
that  no  one  perineal  operation  will  do  for  all  cases.  For  practical 
purposes  we  may  consider  the  prostate  made  up  of  four  lobes,  two 
lateral  lobes,  and  an  anterior  and  posterior  lobe.  The  enlargement  is 
not  always  universal;  sometimes  it  is  one  of  the  lateral  lobes,  some- 
times the  anterior,  sometimes  the  posterior.  No  one  operation  through 
the  perineum  will  answer  in  all  of  these  cases.  In  one  of  my  own 
cases  there  was  an  enlargement  of  the  left  lateral  lobe  which  projected 
into  the  bladder  one  and  a  half  inches  further  than  the  opposite  side. 
It  made  the  prostatic  urethra  into  a  curve  with  the  convexity  looking 
to  the  opposite  side.  How  can  any  perineal  operation  relieve  that 
condition?  Suppose  that  it  is  the  anterior  lobe  that  is  involved,  or 
either,  or  both,  or  all.  The  operation  of  Mercier,  or  that  of  Dr. 
Harrison  will  not  relieve  it.  Dr.  Gross  has  told  us  that  in  one  case 
in  which  a  part  of  the  gland  has  been  excised  by  Harrison's  method 
the  patient  has  still  been  obliged  to  use  the  catheter.  This  was 
probably  due  to  the  fact  that  some  obstinate  hypertrophy  of  the  gland 
had  not  been  removed.  Going  through  the  perineum  will  not  answer 
in  many  cases.  The  production  of  an  artificial  urethra  will  answer 
in  every  case,  it  seems  to  me. 

I  am  surprised  to  hear  that  the  operation  of  suprapublic  cystotomy 
is  looked  upon  as  so  dangerous.  I  think  that  this  must  be  because  the 
operation  has  heretofore  been  resorted  to  only  in  the  case  of  very  large 
stones,  and  in  other  exceptional  cases.  In  this  operation  we  divide 
no  large  artery,  the  loss  of  blood  rarely  exceeds  two  drachms ;  we  do 
not  go  within  one  or  two  inches  of  the  peritoneum,  and  we  avoid  the 
danger  of  urinary  infiltration  as  easily  as  after  lateral  lithotomy.  How 
it  can  be  said  that  this  is  a  more  dangerous  operation  than  that  of 
going  through  the  vascular  perineum,  I  cannot  understand.  I  have  no 
doubt  that  every  surgeon  who  has  often  performed  perineal  lithotomy, 
has  had  instances  of  dribbling  of  urine,  and  occasionally  a  case  of 
impotence  following  the  operation.  Can  you  conceive  of  dribbling 
of  urine  following  the  suprapubic  operation  ?  Can  you  conceive  of 
impotence  as  a  result  of  it  ?  You  interfere  with  none  of  the  organs 
of  generation. 
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Dr.  Packard.  I  have  but  a  few  words  to  say  in  concluding  the 
discussion.  I  wish  to  insist  that  I  do  not  want  to  be  considered  as  an 
apologist  or  as  an  advocate  of  the  suprapubic  operation  to  the  exclu- 
sion of  others.  I  agree  in  general  with  what  Dr.  McGuire  has  said  with 
respect  to  suprapubic  cystotomy.  We  have  had  three  dangers  ascribed 
to  this  operation.  One  was  injury  to  the  peritoneum  ;  another,  hemor- 
rhage ;  and  the  third,  infiltration  of  urine.  It  has  been  distinctly  shown 
that  the  peritoneum  is  not  in  danger.  There  is  no  large  vessel  in  front 
of  the  bladder.  If,  after  cutting  through  the  skin,  everything  is  done 
with  the  handle  of  the  knife  and  the  finger,  no  serious  hemorrhage  can 
occur.  Infiltration  of  urine  is  set  aside  entirely.  I  cannot  understand 
why,  now  that  all  the  dangers  of  the  operation  are  obviated,  it  is  still 
said  that  it  should  not  be  performed.  There  are  cases  in  which, 
whether  for  the  removal  of  stone,  or  for  other  purposes,  the  supra- 
pubic operation  is  the  easiest  and  the  safest.  I  do  not  care  whether 
the  operator  has  practised  fifty  years,  or  graduated  only  a  week  before, 
it  is  the  safest  for  him  to  do.  All  that  I  claim  is,  that  there  are  some 
cases  in  which  this  operation  will  give  the  best  results.  It  is  sometimes 
said  that  the  results  of  lateral  lithotomy  are  so  good  that  we  need 
nothing  better.  It  is  this  wanting  nothing  better  that  constitutes  the 
greatest  obstacle  to  the  progress  of  surgery.  We  cannot  be  satisfied 
with  anything  short  of  the  very  best  that  is  attainable,  either  in  methods 
or  in  results. 

I  was  a  little  surprised  to  hear  Dr.  McGuire  state  that  no  drainage 
tube  was  necessary  even  for  a  (ew  diys  after  the  operation.  I  should 
not  be  willing  to  leave  a  patient  after  suprapubic  cystotomy  without  a 
drainage  tube  for  two  or  three  days.  I  should  then  remove  it.  The 
tube  which  I  generally  use  is  a  glass  tube,  with  openings  near  the  ex- 
tremity, and  curved  to  fit  down  into  the  bladder.  A  rubber  tube 
attached  to  this  will  convey  the  urine  away  as  fast  as  it  accumu- 
lates. 

It  has  been  stated  to-day  that,  after  the  perineal  operation,  the  pros- 
tate gland  diminishes  in  size.  I  could  give  at  least  three  instances  in 
which,  after  the  suprabubic  operation,  the  prostate  has  diminished  in 
size,  so  that  the  introduction  of  an  instrument  through  the  urethra  be- 
came comparatively  easy.  If  the  bladder  is  given  rest,  the  size  of  the 
prostate  will  be  reduced,  and  I  believe  that  the  diminution  will  be  the 
same,  no  matter  in  what  way  the  rest  is  secured. 
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Dr.  E.  W.  Moore,  of  Rochester,  New  York. 

I  think  that  this  discussion  cannot  be  appropriately  closed  without 
hearing  from  you,  Mr.  President, 

The  President. 

The  ground  has  been  so  thoroughly  covered  by  the  previous  speakers 
that  I  think  that  anything  I  can  add  will  be  of  little  importance.  I 
agree  with  the  views  so  clearly  expressed  as  to  the  inadvisability  of  con- 
fining ourselves  to  any  single  operation  ;  that  every  case  of  stone  stands 
as  a  case  by  itself,  and  must  be  regarded  as  such.  The  suprapubic 
operation  may  be  proper  in  one  case,  while  the  perineal  operation  is 
the  best  in  another  instance.  Some  of  these  perineal  operations  may 
be  simple  median  operations,  others  lateral  operations.  This  point 
to  be  determined  largely  by  the  size  of  the  stone. 

I  would  call  attention  to  only  two  points.  One  has  been  referred  to 
by  Dr.  McGuire.  That  is,  the  injury  that  is  frequently  done  in  children, 
in  whom  the  prostatic  portion  of  the  urethra  is  very  small,  which  injury 
is  apt  to  be  followed  by  unpleasant  consequences.  I  have  for  some 
time  made  it  a  rule  not  to  put  my  finger  in  the  bladder  of  children 
when  I  cut  for  stone.  The  old  custom  is,  before  the  withdrawal  of  the 
staff,  to  introduce  the  finger  and  locate  the  stone.  I  now  make  my 
incision,  and,  after  opening  the  neck  of  the  bladder,  slip  along  the 
groove  of  the  staff  a  very  small  pair  of  forceps,  and  withdrawing  the 
staff,  extract  the  stone.  This  does  not  cause  much  stretching,  as  the 
forceps  add  very  little  to  the  size  of  the  stone. 

It  has  been  stated  that  there  is  no  danger  in  suprapubic  lithotomy. 
I  admit  that  there  is  little  danger,  but  I  can  readily  understand  that  a 
bungler  might  easily  get  into  the  peritoneal  cavity.  I  think  that  there 
are  not  less  than  eight  or  ten  cases  on  lecord  of  rupture  of  the  bladder 
produced  by  distending  the  bladder  with  the  rubber  bag  in  the  rectum. 
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By  WILLIAM  T.  BULL,  M.D., 

SURGEON   TO   THE   NEW  YORK   AND   ST.  LUKE'S   HOSPITALS,  ADJUNCT   PROFESSOR  OF 

THE  PRACTICE  OF  SURGERY  IN  THE  COLLEGE  OF  PHYSICIANS  AND 
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In  the  past  two  years  a  number  of  cases  of  perityphlitis  have 
passed  under  my  observation.  They  have  presented  every  phase 
of  this  complex  affection,  but  I  have  preserved  notes  chiefly  of 
those  cases  which  have  been  treated  by  surgical  operation.  This 
experience  I  wish  to  utilize  for  the  presentation  of  some  remarks 
on  the  surgical  management  of  these  cases — a  subject  which  has 
received  much  attention  of  late. 

For  the  purpose  of  a  brief  summary  of  the  results  of  treatment, 
I  may  separate  these  cases  into  three  groups.  The  first  consists 
often  cases  in  which  the  abscess  was  opened  by  incision  through 
its  walls,  without  opening  the  general  peritoneal  cavity.  These 
operations  were  done  at  the  time  of  my  first  visit  in  all  but  one 
or  two  instances,  at  periods  varying  from  seven  days  to  six  weeks 
from  the  beginning  of  the  attack.  All  these  patients  recovered. 
They  represent  the  cases  which  surgeons  have  usually  dealt  with 
successfully  since  Parker,  in  1867,  demonstrated  the  advantage 
of  the  extra-peritoneal  incision  before  fluctuation. 

The  second  group  comprises  six  cases  in  which  the  peritoneal 
cavity  was  opened  seven  times  for  supposed  perforation  of  the 
appendix  with  developing  peritonitis.  The  earliest  operation 
was  done  thirty- six  hours  after  the  first  symptoms,  the  latest  on 
the  fifth  day.  Death  ensued  in  two.  These  are  the  cases  which 
we  are  gradually  learning  to  treat  promptly  and  efficiently  ;  but 
instances  of  failure  are  still  frequent. 
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But  a  single  case  represents  the  third  group — which  I  have 
made,  perhaps,  unduly  conspicuous — because  it  typifies  a  class 
of  cases  which  I  believe  will  soon  be  more  frequently  reported. 
In  the  presence  of  threatening  symptoms,  which  made  their 
appearance  on  the  twelfth  day  of  a  perityphlitis,  the  abdomen 
was  opened;  no  pus  was  found,  nor  were  there  evidences  of 
recent  peritonitis,  but  the  appendix  was  buried  in  a  mass  of  old 
peritoneal  exudation. 

These  groups  present  a  total  of  seventeen  operations,  with  two 
deaths.  These  results  are  encouraging,  espe.cially  when,  as  will 
be  seen  by  a  perusal  of  the  fatal  cases,  one  was  due  to  an  in- 
complete operation,  the  other  to  both  a  faulty  operation  and  an 
unusually  extensive  peritoneal  suppuration.  It  is  the  early  opera- 
tion for  threatening  peritonitis  that  chiefly  claims  our  attention 
at  present. 

A  number  of  surgeons  have  reported  successful  cases,  but  the 
time  has  not  seemed  to  me  quite  opportune  for  the  presentation 
of  a  complete  record.  One  fact  is  noticeable.  It  is  the  uni- 
versal comment  on  fatal  cases  that  the  operation  should  have 
been  done  earlier.  All  admit  the  difficulty  here  as  in  other  con- 
ditions which  threaten  life  by  peritonitis,  such  as  those  from 
traumatism  or  intestinal  obstruction,  of  choosing  the  right  mo- 
ment for  interference.  We  preach  early  interference,  but  our 
practice  is  not  always  early  enough  to  save  life.  In  order  to 
appreciate  the  difficulty  of  managing  these  cases  successfully,  let 
me  summarize  the  facts  which  make  up  our  knowledge  of  the 
pathology  of  perityphlitis  at  present.  With  the  excellent  mono- 
graphs of  Fitz  and  Ransohoff,  and  the  contributions  of  Fenwick, 
with  Matherstock  and  Matas,  I  have  chosen  to  preserve  the  use 
of  this  term  in  about  the  same  general  manner  in  which  it  has 
been  often  employed,  to  indicate  an  inflammation  of  the  caecum 
or  appendix,  together  with  their  peritoneal  investment,  or  the 
cellular  tissue  of  the  iliac  fossa,  rather  than  to  limit  it  to  its  more 
correct  application,  the  inflammation  of  the  peritoneum  investing 
the  caecum.  There  are  good  reasons  for  this,  from  a  clinical 
point  of  view,  for  while  we  may  distinguish  by  dissection  between 
an  inflammation  of  the  caecum  or  its  appendix,  I  do  not  think 
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we  are  yet  in  a  position  to  do  so  clinically.  There  is  great 
diversity  of  opinion  among  recent  writers  (Fitz,  Musser,  Smith, 
Morton,  Pepper,  Ransohoff,  Fagge,  and  Kraussold)  as  to  the  rela- 
tive frequency  of  the  one  or  the  other  inflammation,  and  the  share 
of  each  in  the  production  of  the  secondary  peritonitis  or  cellu- 
litis. Most  agree  that  ulceration  leading  to  perforation  is  by  far 
most  frequent  in  the  appendix,  but  admit  the  frequent  occurrence 
of  catarrhal  inflammation  in  the  caecum,  in  which  the  appendix 
participates.  The  term  typhlitis  alone,  or  appendicitis,  does  not 
express  the  entire  pathological  condition.  Either  may  be  the 
starting-point,  but  the  invasion  of  the  peritoneum  or  the  cellular 
tissue  is  the  more  significant  lesion  at  the  stage  when  we  are 
capable  of  appreciating  it. 

Perit}-phlitis,  from  whatever  cause  produced,  is  accompanied 
with  inflammation  of  the  neighboring  peritoneum.  Resolution, 
which  is  the  result  in  catarrhal  inflammation,  leaves  behind  adhe- 
sions which  bind  the  caecum  and  appendix,  or  both,  to  the  parietal 
peritoneum,  or  the  intestine,  or  omentum.  A  suppurative  inflam- 
mation is  induced  by  perforation,  and  gangrene,  the  accumulating 
pus  being  situated  primarily  in  the  appendix,  and  later  in  the 
peritoneal  cavity,  limited  by  adhesions,  forming  an  intra-perito- 
neal  abscess.  This  may  remain  shut  off  from  the  general  cavity, 
or  the  process  may  speedily  or  gradually  infect  the  whole  peri- 
toneum by  rupture  of  adhesions,  or  by  infection  by  contiguity.  On 
the  other  hand,  the  adhesions  maybe  firm  enough  to  protect  the 
cavity,  and  the  pus  may,  by  destruction  of  the  parietal  perito- 
neum, burrow  in  the  cellular  tissue  of  the  iliac  fossa,  or  the 
sheath  of  the  psoas,  behind  the  ascending  colon,  etc.  In  this 
way  a  secondary  "extra-peritoneal  abscess"  may  be  formed. 
The  pathological  doctrines  of  twenty  years  ago,  when  Parker 
introduced  his  operation,  undoubtedly  over-estimated  the  impor- 
tance and  frequency  of  the  extra-peritoneal  abscesses.  They  were 
founded  on  the  incorrect  traditional  anatomical  relations  of  the 
peritoneum,  and  substantiated  by  autopsies  made  after  the  disease 
had  been  weeks  in  progress,  and  traces  of  the  earlier  processes 
had  been  obliterated.  It  may  be  considered,  however,  that  the 
intra-peritoneal  origin  and  situation  of  the  abscess  in  the  early 
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stage  are  correct,  by  the  following  considerations:  i.  The  ana- 
tomical investigations  of  Bardeleben,  Luschka,  Treves,  Hyrtl 
and  Matas  {New  Orleans  Medical  Journal,  May  12,  1888)  show- 
that  both  csecum  and  appendix  are,  almost  without  exception, 
completely  invested  with  peritoneum.  2.  In  operations  for  well- 
developed  abscess,  where  the  thickened  walls  have  been  incised, 
the  iliac  fossa  has  been  explored  by  stripping  up  the  extra- 
peritoneal fat,  and  been  found  free  from  infiltration,  while  the 
inner  wall  of  the  abscess  cavity  (toward  the  median  line)  has 
presented  the  soft  irregular  feel  of  intestinal  loops  agglutinated. 
Weir  {Medical  Record,  June  18,  1888)  has  called  attention  to 
this,  and  I  have  confirmed  his  observations  in  four  of  the  late 
operations  mentioned  above.  3.  A  number  of  autopsies  by  Fitz 
{New  York  Medical  J ownial.  May  12,  1888),  together  with  notes 
of  surgical  operations  performed  before  the  seventh  day,  show 
the  collection  to  be  intra-peritoneal.  There  is,  however,  one  way 
of  accounting  for  the  occurrence  of  the  extra-peritoneal  abscess 
as  a  primary  condition,  which  I  have  not  seen  mentioned.  It 
lies  in  the  disposition  of  the  appendix,  or  even  the  caecum,  in 
recurring  attacks  of  catarrhal  inflammation  to  surround  itself 
with  a  mass  of  fibrinous  exudation,  which  glues  it  to  the 
parietes,  and  practically  makes  it  extra-peritoneal.  This  con- 
sideration has  a  practical  bearing,  inasmuch  as  the  excision  of 
the  appendix,  which  has  been  done  by  Treves  to  prevent  recur- 
rence, might  be  very  difficult,  or  necessitate  much  disturbance  of 
the  tissue,  and  leave  large,  raw  areas  behind. 

The  general  rules  of  treatment  of  all  purulent  collections,  to 
evacuate  the  pus  as  early  as  it  can  be  detected,  meets  with  these 
difficulties. 

The  disease  beginning  with  severe  symptoms,  such  as  are  sug- 
gestive of  pus,  sometimes  ends  in  resolution.  Suppuration,  even 
when  it  is  detected,  is  limited  by  strong  peritoneal  adhesions  in 
one  class  of  cases  which  may  be  led  to  a  safe  termination  by 
simple  incision  for  abscess,  while  in  another  the  process  spreads 
to  the  general  cavity  and  can  only  be  arrested  by  thorough 
laparotomy.     The  former  is  a  safe  procedure,  which  has  yielded 
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good  results  ;  the  latter  more  severe,  the  responsibilit)'  for  which 
we  are  loath  in  accepting. 

In  this  dilemma  a  glance  at  the  progress  already  made  may- 
help  us  to  formulate  rules  for  our  guidance.  The  first  advance 
was  made  by  what  was  at  the  time  a  bold  measure,  the  cutting 
for  pus  before  fluctuation  was  detected.  By  this  measure  the 
evil  results  of  accumulation  of  large  quantities  of  pus  and  the 
unfavorable  burrowing  were  done  away  with.  The  second  ad- 
vance was  the  abandoning  the  idea  that  constitutional  symptoms 
would  always  enable  us  to  determine  the  presence  of  pus,  and 
the  adoption  of  the  practice  of  exploring  doubtful  cases  with 
the  hypodermatic  needle.  This  has  had  the  effect  of  still  further 
shortening  the  course  of  the  disease  by  early  operations,  and  is 
of  the  greatest  value  where  we  are  hesitating  between  a  diagnosis 
of  resolving  and  suppurative  perityphlitis,  or,  having  reached  the 
latter  conclusion,  wish  to  determine  the  moment  for  incision. 
But  this  does  not  help  us  in  early  perforation  With  general  peri- 
tonitis, when  even  brilliant  operations  show  a  deplorable  mor- 
tality, and  the  operators  all  exclaim  "too  late."  Here  lapar- 
otomy has  met  a  stumbling-block  to  success,  which  will  not  be 
removed  till  we  make  a  tJiird  advance  b}'  insisting  on  the  per- 
formance of  the  operation  before  the  generalized  peritonitis  is 
well  established,  and  adopt  the  axiom  that  the  risk  of  opera- 
tion or  exploration  is  less  than  the  risk  of  the  continuance  of 
the  disease.  I  am  aware  of  several  brilliantly  successful  cases 
■done  in  the  face  of  all  the  pronounced  symptoms  of  peritonitis. 
I  recall  at  the  moment  one  by  McMurtry,  of  Kentucky,  for  per- 
foration of  the  caecum,  but  I  am  convinced  that  the  laparotomy 
should  be  undertaken  in  the  very  incipiency  of  the  general  in- 
flammation, and  before  all  its  characteristic  phenomena  are 
present. 

Chiefly  for  this  reason  I  have,  in  making  a  classification  for 
clinical  purposes,  disregarded  the  division  into  acute,  subacute, 
and  chronic  cases,  and,  as  a  means  of  fixing  my  attention  on 
the  danger-point  in  the  disease,  chosen  the  terms  spreading  and 
limiting  peritonitis.  It  may  be  said  that  we  meet  in  practice 
with  classes  of  cases  : 


394  BULL, 

I.  Catarrhal  perityphlitis,  which  tends  to  resolve.  It  occurs 
in  a  large  proportion  of  cases,  and  may  go  on  to  suppuration. 

II.  Suppurative  perityphlitis,  when  suppuration,  perforation,  or 
gangrene  occurs  with  :  i.  Spreading  peritonitis.  2.  Limiting  or 
circumscribed  peritonitis  or  "  intraperitoneal  abscess."  3.  Cel- 
lulitis, iliac  or  lumbar,  or  both,  or  "  extra-peritoneal  abscess." 
This  is  secondary  in  most  cases,  but  where  the  appendix  is  extra- 
peritoneal, or  where  it  or  the  caecum  has  been  excluded  from 
the  peritoneal  cavity  by  old  adhesions,  it  may  be  primary.  For 
the  sake  of  completeness  I  should  add  one  other  condition  not 
as  yet  amenable  to  surgical  measures — 4.  Portal  phlebitis,  with 
or  without  abscess  of  the  liver. 

A  consideration  of  the  symptoms  of  perityphlitis  in  detail  is 
not  suited  to  the  objects  of  this  paper.  It  will  be  sufficient  to 
mention  the  diagnostic  features  of  the  different  phases. 

We  are  all  familiar  with  that  group  of  symptoms  which  are 
attributed  to  a  catarrhal  inflammation  of  the  ceecum  or  appendix 
without  perforation.  They  consist  of  dull  and  fleeting  abdom- 
inal pains,  often  more  marked  in  the  iliac  fossa  or  right  side  with 
tenderness,  together  with  loss  of  appetite,  even  nausea,  and  con- 
stipation or  diarrhoea.  These  persist  for  two  or  three  days  to  a 
week  or  ten  days,  and  are  of  significance  from  a  surgical  point 
of  view  only  because  they  sometimes  are  followed  by  the  more 
serious  symptoms  of  suppuration  or  perforation.  One  resolving 
attack  is  no  guarantee  that  the  next  may  not  be  more  severe. 

But  these  symptoms  have  a  greater  import  when  they  are 
associated  with  fever  or  chills,  or  when  the  pain  becomes  more 
frequent,  increases  in  severity,  and  is  more  distinctly  located. 
Suppuration  must  be  suspected  and  the  seat  detected.  The 
abdomen  and  rectum  should  be  examined  repeatedly  for  signs 
of  inflammatory  swelling  in  the  iliac  fossa.  Tenderness  with  a 
sense  of  fulness,  a  resistance  to  pressure  over  a  limited  area, 
which  is  tympanitic  on  percussion,  indicates  the  existence 
of  circumscribed  peritoneal  exudation.  In  exceptional  cases 
this  fulness  and  tenderness  will  be  noted  above  the  crest  of  the 
ilium  and  the  iliac  fossa  be  free.  There  may  be  even  a  "  mass  " 
or  "tumor "  of  considerable  size   covering   the  greater  part  of 
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the  area  of  the  original  region  with  firm  feel  and  dulness  on 
percussion.  The  outHne  of  the  caecum  filled  with  feces  may  be 
detected  extending  upward  toward  the  ribs  and  constituting  the 
"  sausage-shaped  tumor,"  doughy  to  the  feel.  This  may  exist 
alone  or  in  connection  with  the  less  distinct  area  of  induration, 
and  the  latter  often  will  be  found  to  persist  when  the  former  has 
disappeared  after  the  administration  of  a  laxative  or  use  of  an 
enema.  This  condition  should  be  rcachedby  the  end  of  three  or 
four  days  or  a  week  or  ten  days.  With  the  recognition  of  the 
localized  swelling  its  changes  must  be  carefully  watched  and  the 
general  condition  noted.  The  urine  and. fecal  evacuations  should 
be  examined  for  pus.  A  return  to  the  normal  temperature  with 
lessening  acuteness  of  the  local  signs  shows  that  resolution  is  to 
occur,  while  persistence  of  the  feyer  and  tumor  should  cause  appre- 
hension of  suppuration.  At  this  stage  the  inflamed  area,  which 
has  been  dull  and  firm  on  pressure,  often  becomes  tympanitic 
and  softer  and  therefore  less  appreciable.  Even  the  temperature 
may  suffer  but  slight  elevations  when  the  suppuration  is  deep- 
seated  or  extending  into  the  cellular  tissue,  but  there  is  invari- 
ably debility,  loss  of  appetite,  sometimes  nausea,  progressive 
emaciation,  sweating,  and  marked  anaemia.  These  symptoms 
then,  or  a  continuance  of  the  fever  even  with  less  marked  local 
symptoms,  makes  it  probable  that  suppuration  exists. 

In  order  to  determine  the  presence  of  pus  under  these  cir- 
cumstances I  believe  the  use  of  the  exploring  needle  fully  indi- 
cated, and  not  alone  to  be  sure  of  its  presence  but  to  determine 
its  locality.  It  should  penetrate  a  tumor,  if  such  exist,  or  the 
situation  from  which  it  had  disappeared,  and  not  only  the  region 
of  the  iliac  fossa,  but  that  behind  the  ascending  colon.  To  use 
it  from  the  rectum,  as  Pepper  has  suggested,  does  not  seem  to 
me  feasible.  Since  I  recommended  the  use  of  the  needle  in 
a  general  way  in  the  diagnosis  of  abscesses  I  have  heard  of  sev- 
eral instances  in  which  peritonitis  was  said  to  be  caused  by  it. 
Dr.  Biggs  (A".  V.  Med.  Journal,  Aug.  i8,  1888)  has  given  infor- 
mation that  must  convince  everyone  that  its  use  may  be  at- 
tended with  risk.  But  here  is  one  situation  in  which  I  am  sure 
that  it  is  demanded.     It  goes  without  saying  that  the  instrument 
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should  be  clean,  and  that  it  should  avoid  distended  intestine. 
I  will  admit  later  that  its  use  in  an  earlier  stage  may  be  disad- 
vantageous, but  if  discarded  by  physician  or  surgeon  under  that 
circumstance,  I  am  sure  that  there  will  be  many  more  cases 
of  extensive  and  dangerously  large  abscesses,  as  are  illustrated 
by  the  following  cases  : 

Case  I. — In  the  summer  of  1886  I  saw  a  married  woman,  twenty- 
seven  years  of  age,  on  Long  Island,  whom  Dr.  F.  P.  Kinnicutt  had  visited 
about  one  month  previously,  and  found  her  suffering  from  perityphlitis 
of  three  days  duration.  He  left  the  patient  with  her  family  physician, 
who  reported  that  she  "seemed  to  be  getting  better,"  though  very 
weak  until  a  week  before  my  visit.  Then  she  had  several  chills  and  a 
return  of  the  fever,  and  vomiting,  with  increased  pain  on  the  right  side. 
At  my  visit  there  was  an  enormous  fluctuating  swelling  in  the  right 
lumbar  region,  most  prominent  in  the  axillary  line  close  to  the  ribs, 
where  the  skin  was  reddened.  The  patient  was  in  a  state  of  extreme 
exhaustion,  emaciated,  and  almost  ready  to  die.  A  mere  puncture 
with  a  bistoury  evacuated  several  pints  of  pus.  By  examination  with 
a  flexible  sound  I  found  that  the  cavity  extended  downward  as  far  as 
the  brim  of  the  pelvis,  and  upward  to  the  liver. 

Case  II. — Mrs.  W.,  of  Lakeville,  Conn.,  sixty-six  years  of  age,  was 
taken  sick  with  pain  in  right  iliac  fossa  and  above  it,  nausea,  and  no 
vomiting^z/i?  weeks  before  I  srw  her.  Tenderness  developed,  and  a 
tumor  was  made  out.  The  fever  continued  for  two  weeks,  with  no 
change  in  the  local  symptoms.  The  bowels  moved  with  enemata.  No 
chill.  Then  the  temperature  fell,  and  reached  only  99°  at  night, 
with  pulse  of  90-100,  but  there  was  occasional  sweating,  anaemia,  and 
progressing  debility.  At  the  date  of  my  visit,  August  7,  1888,  there 
was  a  firm  swelling,  tympanitic  on  percussion,  not  fluctuating,  extend- 
ing from  the  upper  half  of  the  iliac  fossa  to  within  two  inches  of  the 
ribs.  It  was  slightly  tender.  Dr.  J.  D.  Bissell  had  seen  the  patient 
the  day  before,  and  had  drawn  pus  through  a  puncture  directed  forward 
and  downward  from  the  lumbar  region.  I  evacuated  eight  ounces  of 
pus  through  an  incision  parallel  to  and  above  the  iliac  crest.  The 
cavity  of  the  abscess  extended  from  the  liver  to  the  middle  of  the  iliac 
fossa.     No  concretion.     Pus  very  offensive. 

Case  III. — Mrs.  K.,  a  vigorous  woman,  twenty-eight  years  of  age, 
attempted  to  bring  on  her  menses  by  introducing  a  catheter  into 
the  uterus.     After  several   efforts  she   desisted,  because  of  pain    on 
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the  right  side  of  the  abdomen.  She  was  constipated  at  the  time. 
There  was  trifling  hemorrhage  from  the  uterus.  The  pain  increased, 
and  was  most  felt  on  the  right  side  of  the  abdomen,  low  down,  and  a 
"tumor"  developed  in  a  few  days,  reaching  from  the  iliac  fossa  upward 
nearly  to  the  ribs.  It  was  tender  and  fimi.  There  was  no  further 
vaginal  discharge  of  any  sort ;  the  uterus  was  movable  ;  no  other  evi- 
dence of  peri-uterine  inflammation  than  fulness  and  tenderness  in  the 
roof  of  the  vagina,  on  the  right  side.  There  was  fever  for  ten  days 
or  two  weeks,  then  the  temperature  was  but  slightly  elevated  at  night, 
but  the  "  tumor  "  remained,  and  the  woman  continued  weak,  grew  very 
anaemic,  vomited  occasionally,  had  no  appetite,  and  lost  flesh  rapidly. 
This  went  on  for  four  weeks  from  the  beginning  of  her  illness.  In  the 
fifth  week  she  had  high  fever,  several  chills,  vomited,  grew  weaker,  and 
her  life  was  despaired  of.  The  tumor  did  not  change  its  characteristics. 
It  was  like  that  in  the  preceding  case,  and  the  abscess  cavity,  after  a 
quart  and  a  half  of  pus  had  been  evacuated,  had  similar  dimensions. 
This  patient  recovered  slowly,  and  had  a  very  threatening  collapse  the 
day  after  the  operation,  which  took  place  about  six  weeks  from  the 
beginning  of  the  attack. 

Case  IV. — A  housekeeper,  thirty-three  years  of  age,  w^as  admitted 
to  the  New  York  Hospital  June  28,  1888.  Four  days  before,  she  ate 
freely  of  nut-candy,  and  afterward  had  chilly  sensations,  nausea  and 
vomiting  (once),  followed  by  pain  in  the  right  side.  Two  days  before 
admission  a  chill.  Bowels  constipated.  On  admission,  pulse  124,  res- 
piration 32,  temperature  102°.  Abdomen  flaccid,  and  not  tender  except 
in  iliac  fossa,  where  there  was  an  area  of  dulness,  and  tumefaction.  A 
hypodermic  needle  drew  no  pus.  Vaginal  examination  negative. 
Appetite  poor,  moderate  emaciation.  June  29th.  Vomited  freely. 
Temperature  99°  and  101°.  Abdomen  the  same.  June  30th.  Swell- 
ing less  marked,  none  in  iliac  fossa,  less  tender;  temperature  99°  and 
ioi°.  July  5th.  Little  fever  since  last  note.  Pulse  rapid,  eats  better, 
but  is  pale  and  debilitated.  Bowels  move.  Tumor  dulness  has  disap- 
peared from  the  iliac  fossa,  and  is  altogether  above  the  crest  of  the 
ilium.  Several  needle  punctures  have  found  no  pus.  To-day,  pus 
discovered  by  a  puncture  just  above  iliac  crest,  directed  downward  and 
forward.  An  incision  parallel  to  crest,  and  just  above  it,  evacuated  four 
ounces  of  bloody  pus.  The  abscess  cavity  extended  into  the  iliac  fossa 
and  behind  the  caecum  and  ascending  colon.  The  wound  healed  in 
twenty  days,   making  the  entire  duration  of  the   attack  about   one 

month. 
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I  have  illustrated  now  the  character  of  the  symptoms  in  peri- 
typhlitis that  is  going  on  to  resolution  or  to  suppuration,  without 
any  reference  to  the  nature  of  the  pathological  processes. 
Whether  the  formation  of  abscess  always  means  perforation  of 
the  appendix  or  not,  it  is  not  necessary  to  consider.  What  is 
more  important  to  emphasize  is  this,  that  the  moderate  course 
of  the  symptoms  in  either  case  may  be  interrupted  by  the  more 
serious  phenomena  which  I  am  about  to  mention,  and  which  are 
generally  considered  indicative  of  perforation.  A  patient  is 
seized  with  severe  abdominal  pain,  with  or  without  vomiting. 
The  bowels  may  be  constipated  or  the  pain  may  come  with 
loose  movements.  The  pain  is  distinctly  located  in  the  iliac 
fossa,  on  the  right  side  or  lower  part  of  the  abdomen.  A  chill 
may  occur  at  about  the  same  time,  and  there  is  always  an  in- 
creased rapidity  of  pulse,  100  to  120,  and  a  rise  of  temperature 
from  100°  to  103°.  The  whole  abdomen,  or  at  least  the  iliac  fossa, 
will  be  found  tender  at  this  early  moment.  From  this  point  the 
closest  scrutiny  of  the  progress  of  the  disease  is  demanded ; 
for  intensity  of  the  onset  gives  us  little  clew  as  to  what  is  to 
follow.  In  the  most  rapidly  spreading  peritonitis  there  is  almost 
always  collapse  following  the  pain  and  vomiting,  with  small 
rapid  pulse  and  a  lowering  of  temperature  from  98°  to  96°. 
This  lasts  but  an  hour  or  two,  when  the  temperature  rises.  The  * 
vomiting  recurs,  is  frequently  repeated,  and  may  be  fecal  in 
character  in  from  twelve  to  twenty-four  hours.  In  the  same  in- 
stant the  abdomen  becomes  generally  swollen  and  tympanitic. 
It  is  generally  tender,  but  the  rapid  swelling  prevents  the  detec- 
tion of  any  localized  induration  or  dulness.  There  is  great 
prostration  and  the  anxious  expression  of  the  face  perceptible 
at  the  onset  is  never  lost.  Death  ensues  in  two  or  three  days. 
There  can  be  no  mistaking  the  import  of  such  a  career  as  this. 
But  we  are  the  less  impressed  by  it  because  the  cases  are  excep- 
tional, and  because  their  rapid  development  offers  little  oppor- 
tunity for  surgical  help.  They  are  generally  taken  for  intestinal 
obstruction  and,  as  such,  have  been  operated  on  with  invariably 
fatal  result. 

We  may  say  of  this  class  of  cases  that  the  general  peritonitis 


MANAGEMENT    OF    TYPHLITIS    AND    PERITYPHLITIS.       399 

is  present  from  the  onset.  But  it  is  the  rule  in  most  cases  that 
symptoms  present  themselves  more  gradually,  or  some  are 
absent,  or  exhibited  with  slight  degree  of  severity.  Pain  and 
vomiting  are  illustrations  of  this.  Under  these  circumstances 
such  a  synopsis  as  the  following  will  be  of  value  at  the  end  of 
twenty-four  hours. 

If  the  peritonitis  is  spreading  the  pain  continues,  the  vomit- 
ing is  repeated,  the  bowels  are  constipated.  The  pulse  remains 
rapid,  temperature  is  elevated.  The  chill  may  be  repeated.  The 
abdomen  is  slightly  swollen,  and  its  walls  feel  rigid  and  resisting. 
Firm  pressure  is  everywhere  painful,  and  in  the  iliac  fossa,  or 
over  an  area  midway  between  Poupart's  ligament  and  the  um- 
bilicus, the  tenderness  is  well  marked.  This  area  is  tympanitic 
or  dull  on  percussion  and  more  resisting  to  pressure  than  other 
parts.  There  may  be  tenderness  on  firm  pressure  from  the 
rectum  upward  toward  the  right  inguinal  region,  or  on  both 
sides.  It  is  not  often  that  all  these  symptoms  will  be  present  at 
this  early  stage.  Thus  the  pain  may  be  much  less  after  the 
onset,  or  the  vomiting  may  not  recur,  the  pulse  may  remain 
rapid  and  the  temperature  not  exceed  99°— 100°,  or  the  pulse  be 
less  and  the  temperature  high.  But  there  will  rarely  fail  to  be 
decided  constitutional  disturbance,  which,  taken  in  conjunction 
with  local  signs,  will  justify  the  diagnosis.  The  swelling  of  the 
abdomen  is  often  detected  only  at  the  lowermost  part  by  a 
slight  bulging  below  a  line  drawn  on  the  level  of  the  navel. 
The  surface  arches  forward  from  one  iliac  spine  to  the  other. 
In  children  this  appearance  is  most  noticeable.  In  adults,  or 
those  with  thick  fat  walls,  it  will  not  be  seen.  The  "  rigidity  " 
will  rarely  escape  observation,  and  the  tenderness  is  usually  un- 
mistakable. In  one  case  which  Dr.  Sands  operated  on  and 
reported  {N.  V.  Med.  Journal,  Feb.  25,  1888),  and  which  I  saw, 
at  the  end  of  forty-eight  hours  pain  had  ceased,  no  vomiting 
had  occurred  after  the  onset,  but  the  pulse  was  120,  the  temper- 
ature 101.6°,  the  abdomen  generally  tender  though  but  moder- 
ately swollen,  the  iliac  fossa  exceedingly  tender,  but  free  from 
resistance.  At  the  time  I  questioned  the  existence  of  spread- 
ing peritonitis,  but    the    condition    revealed   by  the    operation 
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showed  that  I  was  in  error.  In  one  of  my  cases  the  pulse 
remained  below  ico,  the  temperature  did  not  rise  above 
102°,  the  pain  did  not  increase  in  severity,  but  the  vomiting  con- 
tinued and  the  abdominal  symptoms  were  marked ;  yet  the 
operation  disclosed  undoubted  spreading  peritonitis.  In  another 
case,  operated  on  by  Dr.  Wiener  on  the  third  day  with  my 
assistance,  the  abdominal  symptoms  were  not  marked,  not  even 
the  rigidity,  but  the  temperature  on  the  second  day  was  103°, 
and  104°  on  third.  These  and  other  experiences  seem  to  me 
to  justify  the  conviction  I  have  formed  that  the  manifestation  of 
either  general  or  local  symptoms,  alone  or  in  conjunction,  during 
the  first  twenty-four  or  forty-eight  hours  following  the  onset  of 
a  perityphlitis  (perforative)  justifies  the  conclusion  that  peri- 
tonitis is  spreading  and  assuming  proportions  that  are  compro- 
mising to  the  safety  of  the  patient.  At  this  moment  needle 
exploration  is  useless  and  may  be  dangerous. 

There  is  a  decided  difference  in  the  features  of  the  disease 
when  the  peritonitis  is  limiting  or  circumscribed.  The  onset  of 
symptoms  may  be  equally  severe  and  alarming,  but  the  follow- 
ing day  shows  some  amelioration,  and  by  the  third  day  doubt 
should  cease.  The  abdominal  pain  may  be  general,  but  it  tends 
to  locate  itself  in  the  iliac  fossa,  or  may  have  been  fixed  there 
from  the  beginning.  The  pulse  is  lower,  the  temperature  vari- 
able, but  not  often  over  101°.  The  vomiting  ceases,  the  bowels 
are  constipated  but  respond  to  an  enema.  The  abdomen  is 
often  slightly  swollen,  but  is  soft  and  not  rigid.  The  tenderness 
and  sense  of  resistance  are  strictly  located  in  the  iliac  fossa,  and 
deep  pressure  is  required  to  elicit  the  resistance.  In  exceptional 
cases  an  induration  about  the  bones  of  the  pelvis  on  the  right 
side  can  be  felt  per  rectum.  The  fever  may  continue,  but  the 
general  abdominal  swelling  subsides,  and  by  the  third  or  fourth 
day  the  "tumor"  is  plainly  marked  in  the  iliac  fossa.  It  may 
extend  beyond  the  boundaries  of  this  region  and  be  more  mani- 
fest above  to  the  inner  side  of  and  behind  the  anterior  superior 
spine.  The  continuance  of  the  fever  and  pain,  with  or  without 
a  chill,  indicates  that  suppuration  is  going  on,  and  warrants  appre- 
hension as  to  the  course  of  the  pus.     It  is  at  this  stage,  at  about 
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the  end  of  a  week,  that  exploration  with  a  needle   may  make 
one  sure  of  the  presence  of  pus  and  precipitate  its  evacuation. 

In  this  bare  outline  of  diagnostic  features  I  have  foreshadowed 
the  general  plan  of  surgical  treatment.  The  more  rapid  the 
development  of  the  symptoms,  the  earlier  should  the  surgeon 
interfere.  In  the  presence  of  signs  of  spreading  peritonitis 
laparotomy  should  be  performed  at  once,  whether  they  are  mani- 
fested immediately  after  the  onset  of  the  disease  or  in  the  course 
of  milder  symptoms.  And  I  would  add  that,  in  my  individual 
opinion,  an  exploration  in  cases  of  doubt  would  be  preferable 
to  waiting  for  further  indications.  When  peritonitis  remains 
strictly  circumscribed  the  abscess  should  be  opened  by  the  end 
of  the  first  week,  or  as  soon  as  pus  can  be  detected  with  the 
needle.  But  even  if  no  pus  be  found  in  this  way  an  incision 
would  be  justifiable  in  the  presence  of  such  symptoms  as  I  have 
mentioned  as  indicative  of  prolongation  of  the  suppuration  in 
the  cellular  ti.ssue. 

Before  operation  is  decided  on,  the  treatment  should  be  limited 
to  rest,  liquid  diet,  or,  in  cases  of  frequent  vomiting,  rectal  feeding 
or  stimulation,  opium  sufficient  to  quiet  the  pain,  and  the  relief 
of  constipation  by  enemata.  The  latter  are  of  advantage  in 
cases  that  simulate  intestinal  obstruction  as  a  means  of  differ- 
ential diagnosis. 

The  operations  for  perityphlitis  include  laparotomy  in  its  early 
stage,  mere  incision  of  the  abscess  (Parker)  at  a  later  period. 
Both  operations  should  be  done  with  antiseptic  precautions, 
though  I  am  sure  that  it  will  be  found  wise  to  avoid  the  use  of 
any  solution  stronger  than  i  to  10,000  of  the  bichloride  of  mer- 
cury or  I  to  100  of  carbolic  acid.  The  former  is  the  one  I  have 
used  for  the  peritoneal  cavity,  but  I  have  generally  mopped  the 
wound  in  the  parietes  with  a  I  to  5000  solution,  and  dusted  it  with 
iodoform.  Laparotomy  is  best  performed  by  a  vertical  or  slightly 
oblique  incision  three  or  four  inches  in  length  leading  upward  from 
a  point  a  finger's  breadth  or  an  inch  above  the  middle  of  Poupart's 
ligament  (to  avoid  the  spermatic  cord  and  epigastric  artery). 
The  condition  of  the  muscular  layers  of  the  abdominal  wall 
should  be  noted.     If  infiltrated  with  serum  they  are  grayish  in 
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color  and  softened,  and  are  surely  indicative  of  intra-peritoneal 
suppuration.  The  peritoneum,  which  often  bulges  into  the 
wound  of  darker  color  than  natural,  should  be  divided  between 
two  forceps  at  the  lower  angle,  in  order  to  avoid  an  adherent 
intestine.  On  opening  it  the  entire  length  of  the  wound,  adhe- 
sions must  be  separated  either  of  omentum  or  intestine,  and  the 
pus  evacuated.  One  or  two  round  sponges  wedged  between  the 
parietes  and  the  brim  of  the  pelvis  or  the  spinal  column  will 
hold  back  the  invading  loops  of  small  intestine  and  permit  the 
inspection  of  the  region  behind  the  caecum,  which  should  be 
pushed  upward  under  the  edge  of  the  wound.  It  is  not  desirable 
to  permit  the  escape  of  any  gut.  The  escape  of  pus  while  sepa- 
rating the  adhesions  may  be  facilitated  by  a  gentle  stream  of 
fluid.  The  appendix  will  be  found  perforated  near  its  base,  and 
gangrenous  or  distended  with  pus,  and  should  be  removed  after 
ligating  it  at  its  point  of  junction  with  the  caecum.  In  some  cases 
it  may  not  be  seen  at  all.  If  feces  be  found  in  the  pus,  the 
opening  in  the  caecum  must  be  closed  with  sutures  after  the  plan 
of  Lembert.  When  no  feces  are  found  it  is  certain  that  the  orifice 
of  the  appendix  has  been  closed,  and  suture  is  unnecessary.  But 
a  ligature  can  do  no  harm  and  will  possibly  add  to  the  barrier 
already  existing.  Search  should  be  made  for  concretions,  or  firm 
plugs  of  feces,  and  the  manipulation  in  separating  adhesions 
should  be  as  gentle  as  possible  in  order  that  such  a  foreign  body 
be  not  displaced.  Finally  the  limit  of  the  pus  should  be  deter- 
mined. No  operation  will  be  complete  till  the  finger,  or  a 
sponge,  or  a  forceps  has  been  passed  downward  beyond  the  brim 
of  the  pelvis  and  inward  toward  the  middle  line,  and  the  region 
behind  the  caecum  exposed.  Adhesions  should  be  separated  for 
this  purpose.  I  do  not  think  it  is  necessary  to  remove  the 
masses  of  false  membrane  which  may  be  found  adherent  to  the 
small*  intestine,  but  such  loops  should  be  thoroughly  washed 
and  any  foci  of  suppuration  in  the  exudation  broken  down  and 
scooped  or  cut  out.  The  omentum  when  much  infiltrated  or 
presenting  the  same  foci  had  best  be  resected.  A  clean  ligated 
stump  is  better  than  a  mass  of  congested  and  infected  tissue. 
By  means  of  a  barrier  of  sponges  these  steps  can  be  carried  on 
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without  much  danger  of  infecting  the  peritoneum  beyond. 
After  thorough  washing  a  glass  or  rubber  drain  (I  have  always 
used  rubber)  should  be  passed  to  the  bottom  of  the  iliac  fossa,  and 
if  extensive  adhesions  have  been  separated  this  should  be  supple- 
mented hy^i  tampon  of  three  or  four  layers  of  iodoform-gauze 
from  two  to  three  inches  in  width — which  should  reach  to  the 
bottom  of  the  cavity.  Sutures  are  useful  only  in  the  angles  of 
the  wound  to  prevent  undue  gaping.  I  have  met  but  one  case 
in  which  the  feces  occupied  the  pelvic  cavity  as  well  as  the  iliac 
fossa;  in  such  an  event  I  think  an  additional  median  incision 
would  permit  better  disinfection  and  drainage.  The  after- 
treatment  needs  no  description,  but  I  should  say  that  after  a  dav 
or  two  of  dry  dressings,  I  have  usually  employed  light  com- 
presses of  I  to  60-100  carbolic  acid  frequently  changed,  while  the 
frequency  of  irrigation  through  the  tubes  has  varied  according 
to  the  quantity  and  offensiveness  of  the  pus.  The  drain  can  be 
removed  in  from  five  to  ten  days,  the  iodoform-gauze  as  soon  as 
it  becomes  loosened. 

Incision  of  the  abscess  should  be  made  by  an  incision  starting 
from  the  same  point  as  for  the  laparotomy,  a  finger's  breadth 
above  the  internal  abdominal  ring,  and  it  should  be  directed 
either  parallel  to  the  ligament,  or  approach  nearer  the  vertical 
according  to  the  situation  of  the  induration.  When  the  sub- 
peritoneal layer  of  fatty  tissue  is  reached  it  should  be  penetrated 
by  the  finger  passed  along  the  inner  surface  of  the  iliac  fossa  to 
determine  if  the  abscess  cavity  exists  there.  This  manoeuvre 
may  evacuate  the  pus  and  no  further  steps  be  required  beyond 
the  washing  the  cavity  and  the  insertion  of  a  drain.  A  con- 
cretion should  be  sought  for  and  the  limits  of  the  cavity 
ascertained.  Though  it  will  sometimes  extend  into  the  lumbar 
region  as  well  as  to  the  brim  of  the  pelvis,  I  have  never  made 
any  counter-opening.  Exploration  in  this  region,  however, 
may  not  reveal  the  pus.  The  sub-peritoneal  fat  surmounts  an 
indurated  mass  of  uncertain  depth,  and  of  decided  firmness. 
The  hypodermatic  needle  may  be  introduced  into  this  mass  in 
several  directions,  and  followed  by  the  bistoury,  or  dressing 
forceps,  or,  what  is  undoubtedly  a  safer  procedure,  the  layers 
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may  be  torn  up  with  a  forceps  till  pus  is  reached.  This  is  most 
safely  done  at  the  lower  or  inner  edge  of  the  induration.  But 
no  operation  is  complete  till  the  pus  is  found,  or  the  peritoneal 
cavity  is  opened ;  and  the  latter  step  should  be  taken  after  the  iliac 
fossa  is  found  to  be  free  from  pus,  rather  than  to  leave  the 
wound  open  for  the  pus  to  find  its  own  way  out.  I  have  in  mind 
two  cases  which  occurred  before  the  present  series  that  illus- 
trated the  danger  of  leaving  the  operation  incomplete.  In  one 
case,  seen  with  Dr.  Wiener,  a  girl  of  seventeen,  was  explored 
with  a  needle  on  the  tenth  day.  Pus  was  found,  but  on  cutting 
down  to  the  peritoneum  it  was  not  located.  The  day  following 
she  had  a  violent  chill,  a  temperature  of  io6°,  and  a  pulse  of  140. 
The  wound,  left  open,  was  retracted  and  the  deepest  layers  torn 
through  with  forceps  in  the  direction  of  the  peritoneum,  and 
the  pus  let  out,  with  speedy  cessation  of  the  symptoms.  A 
man,  of  about  thirty-five,  was  admitted  to  the  N.  Y.  Hospital 
with  a  well-defined  tumor  of  the  iliac  fossa — perhaps  a  little 
nearer  the  umbilicus  than  usual.  It  was  firm,  dull,  tender,  but 
not  fluctuating,  and  had  existed  ten  days,  with,  however,  but 
trifling  constitutional  symptoms.  Finding  no  pus  with  the 
needle  I  decided  against  operation.  His  general  condition  grew 
worse,  the  tumor  remained  and  one  of  my  colleagues  made  the 
usual  incision,  explored  the  iliac  fossa,  went,  in  fact,  under  and 
even  over  the  tumor  without  reaching  pus.  Some  days  or  a 
week  later  the  abscess  discharged  per  rectum  and  left  an  intrac- 
table fistula  behind,  from  which  the  man  died. 

The  incision  mentioned  may  be  required  in  another  locality^ 
namely,  above  the  crest  of  the  ilium  and  parallel  with  it  in  case 
there  be  the  maximum  of  tenderness  and  tumefaction  there.  In 
making  this  the  caecum  should  be  pushed  before  the  finger  after 
dividing  the  transversalis  fascia,  and  care  be  taken  not  to  wound 
it.  In  all  probability,  the  accumulating  pus  will  already  have 
done  this.  I  have  always  found  these  abscess  cavities  reaching 
down  to  the  iliac  fossa,  and  even  to  the  brim  of  the  pelvis,  and 
they  are  examples  of  the  primary  intra-  and  secondary  extra- 
peritoneal abscesses.     Let  me  now  present  a  brief  report  of  the 
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cases  in  which  laparotomy  has  been  done — I  will  mention  first 
'       the  fatal  cases,  since  they  teach  more  than  the  fortunate  ones. 


I.  Intra  peritoneal  Perityphlitic  Abscess  from  Perforated 
Appendix  ;   Laparotomy  ;   Death. 

Case  I. — A  student,  twenty-one  years  of  age,  who  had  been  in  good 
health,  except  for  an  attack  of  typhoid  fever  a  year  before,  was  ad- 
mitted to  the  New  York  Hospital,  December  14,  18S7.  Three  days 
before,  he  was  seized  with  sharp  pain  in  the  right  side  of  the  lower  part 
of  the  abdomen,  requiring  him  to  take  to  bed.  He  had  no  movement 
of  the  bowels  for  three  days  ;  had  swallowed  no  foreign  body.  The 
pain  lessened  but  continued. 

The  following  day  there  was  nausea  and  vomiting  of  the  contents  of 
the  stomach,  and  the  pain  was  severe  and  less  localized.  There  was 
fever,  headache,  and  restlessness  toward  night.  On  the  day  of  admis- 
sion these  symptoms  continued  ;  the  vomited  matters  were  largely 
mucus.  He  had  taken  no  food  ;  had  no  appetite.  The  bowels  moved 
once  after  taking  castor  oil.     Morphine  had  been  given. 

On  admission,  10  p.m.,  December  14th,  the  pulse  was  120,  temper- 
ature 102°,  respiration  20. 

The  abdomen  was  generally  swollen  to  a  moderate  degree ;  it  was 
very  tender  in  right  iliac  fossa,  and  less  so  in  the  median  line  below  the 
umbilicus  ;  still  less  in  the  left  iliac  region.  There  was  an  area  of  dul- 
ness  on  percussion  one  and  a  half  by  two  inches  above  outer  half  of 
Poupart's  ligament.  In  the  centre  of  this  region  a  needle  thrust  to 
the  depth  of  three  inches  detected  thin  fecal-smelling  pus;  over  a 
little  larger  area,  there  was  increased  resistance,  but  no  fluctuation. 
Under  ether  an  incision  four  inches  was  made  down  to  the  sub-perito- 
neal fat,  just  above  and  parallel  to  the  outer  half  of  Poupart's  ligament. 
There  was  no  infiltration  of  the  tissues,  and  the  peritoneum  was  raised 
to  permit  the  finger  to  explore  the  iliac  fossa,  which  contained  no  exu- 
dation. The  peritoneum  was  then  pierced  with  a  needle  and  pus  with- 
drawn. This  membrane  was  then  opened  by  an  incision  two  inches 
long,  and  about  three  pints  of  fecal-smelling  pus  evacuated.  The  finger 
inserted  into  the  small  cavity  could  feel  that  its  inner  wall  was  made 
up  of  intestine  matted  together  by  adhesions.  The  caecum  was  not 
recognized,  nor  the  appendix  seen.     A  drainage  tube  was  left  in  the 
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peritoneal  cavity,  and  the  wound  in  the  parietes  lightly  stuffed  with 
iodoform-gauze. 

Recovery  from  the  etherization  was  prompt,  and  for  twelve  hours  the 
general  condition  was  improved.  The  temperature  fell  to  99°,  pulse 
was  120,  and  there  was  no  vomiting;  moderate  pain  continued.  In 
the  next  twelve  hours  the  abdomen  began  to  be  tympanitic,  the  pain 
increased,  vomiting  occurred  twice  or  three  times,  the  pulse  became 
130,  and  weaker  in  volume,  the  temperature  101.4°. 

After  consultation  with  Dr.  Weir,  the  peritoneal  cavity  was  exposed 
more  fully  by  an  incision  four  inches  in  length  from  the  centre  of  the 
first  wound  directly  upward.  The  caecum  came  into  view,  its  extremity 
coated  with  a  layer  of  false  membrane  and  adherent  to  the  omentum, 
which  had  adhered  to  the  anterior  parietes  and  small  intestine  close  by. 
On  lifting  up  the  caecum,  and  pushing  back  the  agglutinated  intestine, 
and  cutting  off  about  three  inches  of  thickened  omentum,  the  appendix 
was  seen,  three  inches  in  length,  swollen  to  twice  its  normal  size,  and 
solid  to  the  feel,  but  not  gangrenous. 

It  was  adherent  to  the  mass  of  intestines,  and  just  beyond  its  junction 
with  the  caecum  it  was  perforated  by  an  ulcer,  which  was  half  the  size 
of  a  lead  pencil.  Close  to  the  perforating  ulcer  were  two  concretions 
of  inspissated  feces,  of  the  size  of  peas.  The  appendix  was  ligated  at 
the  very  base  with  carbolized  silk ;  the  adherent  loops  of  intestine 
separated,  and  about  a  pint  of  thin  purulent  fluid  found  in  the  cavity 
of  the  pelvis.  This  adhesion  did  not  apparently  have  any  communica- 
tion with  that  in  the  vicinity  of  the  cacum  and  appendix,  opened  by 
the  first  operation. 

By  turning  the  patient  on  his  side,  the  pelvis  was  thoroughly  washed 
out  with  warm  water  and  sponged.  One  deep  intra-peritoneal  and  one 
superficial  drainage  tube  were  inserted  before  closing  the  wound.  The 
operation  lasted  fifty-five  minutes;  at  its  close  the  pulse  was  160,  respi- 
ration 35  ;  the  surface  was  warm,  but  during  the  performance  the  pulse 
was  more  rapid,  and  several  hypodermatic  injections  of  whiskey  were 
given. 

For  four  hours  after  the  operation  his  condition  seemed  to  improve; 
then  vomiting  began  (dark-green  mucus),  and  collapse  occurred.  The 
temperature  was  about  98^  until  an  hour  before  death,  when  it  rose  to 
106°.     He  died  eight  hours  after  operation. 

The  autopsy  disclosed  intense  hyper^emia  of  the  intestines,  in  the 
ileo-cascal  region,  which  were  coated  with  lymph.  There  were  general 
light  adhesions.     The  cavity  had  been  thoroughly  cleaned,  and  no 
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collection  of  fluid  was  found.     Kidneys  and  liver  were  congested  ; 
other  organs  normal. 

This  operation  was  incomplete,  because  the  whole  area  acces- 
sible to  the  pus  was  not  explored. 

Case  II. — A  healthy  girl,  aged  twelve  years,  of  Hebrew  parentage, 
was  attacked  with  abdominal  pain  and  vomiting  on  the  afternoon  of 
July  7,  1888.  When  seen  by  Dr.  Wiener,  at  6  p.m.,  the  abdomen  was 
soft,  not  tender,  the  vomiting  had  ceased,  but  pain  continued,  without 
being  localized.  Pulse  120,  temperature  <jS}4°-  July  8th.  Passed  a 
restless  night,  and  vomited  bilious  matters.  Pain  general,  tenderness 
only  in  iliac  fossa,  where  there  is  some  rigidity  of  the  muscles.  Pulse 
120,  temperature  100°.  In  the  evening,  pulse  120,  temperature  102°. 
No  more  vomiting.  Abdomen  unchanged.  July  9th,  9  a.m.  General 
condition  worse,  but  the  child  is  very  comfortable.  Has  no  pain,  and 
has  had  little  morphine.  Pulse  140,  temperature  103°,  respiration  38. 
No  abdominal  swelling,  but  rigidity  on  right  side,  and  tender  there. 
At  one  o'clock  I  saw  the  patient  with  Dr.  Wiener  and  Dr.  F.  Lange, 
and  we  decided  on  operation,  which  was  done  by  Dr.  Wiener  with  our 
assistance,  at  9  p.m.  In  the  meantime  the  local  condition  had  not 
changed,  but  the  pulse  and  temperature  were  lower,  the  child  very 
comfortable,  and  her  appearance  good.  On  the  strength,  however,  of 
the  local  condition,  we  deemed  it  wise  to  operate.  Rectal  examination 
negative.  The  incision  opening  the  peritoneal  cavity  was  made, 
under  chloroform,  obliquely  upward  from  just  above  the  middle  of 
Poupart's  ligament.  The  muscles  were  oedematous,  and  discolored 
and  softened,  and  pus  issued  from  the  cavity.  The  caecum,  tip  of  the 
omentum,  and  some  coils  of  small  intestine  were  lightly  adherent.  On 
separating  them  the  appendix  was  discovered  behind  the  ccecum.  It 
was  perforated  near  its  base,  and  a  small  bit  of  pasty  feces  lay  in  the 
opening.  In  order  to  facilitate  the  application  of  ligatures  to  its  base, 
some  loops  of  small  intestine  were  removed,  and  more  was  extruded 
by  the  unconscious  efforts  of  the  child.  The  return  of  these  was  diffi- 
cult, delayed  the  operation,  and  the  manipulations  caused  some  depres- 
sion of  the  heart's  action.  Thorough  irrigation  with  i  to  10,000, 
drainage  and  suture.  The  child  rallied  well,  but  collapsed  six  hours 
later,  and  died  suddenly.     No  autopsy. 

Case  III.  (Reported  by  Dr.  G.  B.  Phelps.) — F.  H.,  nineteen 
years  of  age,  bookkeeper.     Patient's  general  health  has  always  been 
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good,  with  the  exception  of  an  attack  of  illness  in  the  summer  of  1887, 
characterized  by  vomiting,  diarrhoea,  and  moderate  fever,  and  called 
by  his  physician  enteritis.  Since  then,  bowels  have  been  constipated 
much  of  the  time.  On  June  4,  1888,  patient  was  suddenly  attacked  in 
the  evening,  with  abdominal  pains.  As  his  bowels  had  not  moved  that 
day,  he  took  two  blue  pills  and  went  to  bed.  On  the  morning  of  the 
5th  his  bowels  moved  twice,  but  the  pain  continued,  and  patient 
remained  in  the  house  during  the  day,^being  on  the  bed  most  of  the 
time.  On  the  morning  of  the  6th  the  pain  had  become  more  marked, 
and  patient  vomited  freely.  He  then  had  for  the  first  time  a  severe  chill. 
Dr.  Phelps  was  now  called  to  see  the  patient,  and  some  two  hours  after 
the  chill  found  him  as  follows  :  Face  pale  and  shrunken  ;  patient  lying 
on  his  right  side  ;  body  moist ;  tongue  coated.  His  abdomen  was  con- 
siderably swollen  ;  on  palpation,  there  was  found  10  be  tenderness  over 
the  whole  of  the  lower  part  of  the  abdomen,  but  more  marked  in  the 
right  inguinal  and  right  lumbar  regions.  The  abdominal  muscles  were 
rigid.  Percussion  showed  general  tympanitic  resonance.  His  pulse 
was  120,  and  temperature  102.5°. 

He  was  given  a  quarter  of  a  grain  of  sulphate  of  morphia,  in  pill 
form,  and  some  one-eighth  grain  pills  were  left  to  be  given  every  hour, 
until  the  patient  was  comfortable.  An  ice-bag  was  placed  over  the 
point  of  greatest  tenderness.  Milk  diet.  On  the  evening  of  the  sixth, 
patient  was  much  more  comfortable,  the  ice-bag  had  relieved  the  pain, 
so  that  no  more  morphia  was  taken.     Temperature  101°. 

On  the  7th  the  most  distressing  symptoms  were  eructation  of  gas, 
and  the  tympanites  of  the  abdomen.  A  rectal  tube  was  passed  about 
eighteen  inches  up  the  bowel,  and  an  injection  of  soapsuds  and  olive 
oil  given,  which  brought  away  small  amounts  of  fecal  matter,  and 
allowed  considerable  gas  to  escape.  No  chill ;  no  vomiting.  Tem- 
perature 100.5°. 

On  the  morning  of  the  Sth,  patient  vomited  a  small  amount  of 
watery,  yellowish  matter.  Tympanites  marked.  No  tumor  or  dulness 
in  right  fossa,  but  there  was  a  sense  of  greater  resistance  and  a  point  of 
tenderness  more  acute  than  elsewhere  in  this  region.  Patient  could 
not  take  food,  and  his  general  condition  was  worse. 

He  was  then  seen  by  Dr.  Bull  for  the  first  time,  who  introduced  a  long 
hypodermatic  needle  at  a  point  just  above  the  right  anterior  superior 
spinous  process,  and  passed  it  downward  and  backward  for  a  distance 
of  about  two  and  a  half  inches.  A  small  quantity  of  turbid,  flaky 
serum  was  withdrawn.     During  the  day  enemata  of  brandy,  peptonoids 
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and  milk,  were  given,  and  at  8.30  p.m.  ether  was  given,  and  the  peri- 
toneum exposed  by  an  incision  four  inches  long,  commencing  opposite 
the  upper  third  of  Poupart's  ligament,  and  extending  outward  parallel 
with  it.  No  pus  being  found  here,  the  peritoneal  cavity  was  opened, 
showing  coils  of  small  intestine  covered  with  recent  lymph.  Dr.  Bull 
then  introduced  his  finger  and,  while  gently  moving  one  coil  aside  in 
order  to  see,  if  possible,  the  appendix,  there  was  a  sudden  escape  of 
about  two  ounces  of  yellow,  foul-smelling  pus.  In  the  bottom  of  this 
cavity  an  object,  apparently  a  date  seed,  was  seen  and  removed.  The 
appendix  was  not  seen,  and  as  the  patient's  condition  was  critical,  a 
prolonged  search  was  not  made  for  it.  The  wound  was  irrigated  with 
warm  water,  and  closed  at  either  end  ;  the  middle  portion  was  left 
open,  where  a  large  rubber  drain  was  inserted,  and  surrounded  with 
gauze.  During  the  night  following  the  operation,  patient's  condition 
was  extremely  critical,  and  he  required  constant  watching  to  prevent 
fatal  collapse  ;  it  being  necessary,  in  addition  to  rectal  and  hypoder- 
matic medication,  to  bandage  and  elevate  the  extremities.  There  was 
no  vomiting. 

On  the  morning  of  the  9th,  the  pulse  was  about  125,  and  the  tempera- 
ture 101°.  He  was  again  seen  by  Dr.  Bull.  A  coil  through  which 
ice-water  ran,  was  placed  on  the  abdomen,  giving  patient  much  relief. 
It  was  necessary  to  catheterize  him.  During  the  day  he  took  a  small 
amount  of  tea  by  mouth,  in  addition  to  rectal  alimentation.  There 
was  less  tympanites.     Considerable  serous  discharges  in  the  dressing. 

On  the  loth,  the  pulse  had  come  down  to  100  to  108,  and  the  tem- 
perature ioo.2°-ioo.6°.  The  patient  took  food  and  medicine  by 
mouth  without  nausea.  There  was  little  discharge  from  the  wound, 
and  the  rubber  tube  was  replaced  by  one  of  less  calibre.  The  coil  was 
kept  on  most  of  the  time,  and,  as  on  the  day  before,  the  wound  was 
kept  covered  with  compresses  wrung  out  of  weak  carbolic  acid  solu- 
tion.    He  was  again  seen  by  Dr.  Bull. 

On  the  nth  the  pulse  was  from  90  to  100,  the  temperature  98.8°- 
100.6°.  The  coil  was  removed  permanently;  an  injection  of  soap  and 
water  brought  away  a  large  amount  of  fecal  matter.  Patient  took  an 
increased  amount  of  food. 

From  this  time  on  there  was  slow  but  uninterrupted  improvement. 
The  tube  was  daily  shortened,  and  finally  removed  on  the  14th.  Granu- 
lation and  cicatrization  were  slow,  and  the  wound  was  not  fully  closed 
until  two  months  after  the  operation. 

Case  IV.  (Reported  with  permission  of  Dr.  R.  G.  Wiener.) — August 
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lo,  1888.  A  clerk,  twenty-three  years  of  age,  in  good  health  and  not 
constipated,  had  a  sudden  severe  pain  in  right  side  of  the  abdomen 
about  10  p.  M.  on  retiring.  The  pain  continued  during  the  night  with 
nausea.  August  nth.  Vomited  after  taking  coffee.  The  pain  was 
less  and  he  walked  two  blocks  to  Dr.  R.  G.  AViener's  office,  who  found 
the  right  iliac  fossa  tender  ;  ordered  him  to  bed.  In  the  evening  the 
pulse  was  100,  temp.  102°,  the  pain  and  tenderness  moderate. 

Second  day,  August  12th.  Pulse  120,  temp.  103°.  Abdomen 
slightly  swollen  and  the  local  condition  about  the  same.  No  vomiting. 
Bowels  moved  with  enema.  Morphine  administered  as  required,  liquid 
diet  was  given,  and  poultices  were  applied. 

Third  day,  August  13th.  At  12  m.  when  visited  by  myself  with 
Dr.  Wiener,  the  pain  had  continued.  Pulse  no,  temp.  103°,  resp.  24. 
Moderate  swelling  of  the  whole  abdomen,  without  rigidity  of  anterior 
wall,  and  tenderness  only  in  the  iliac  fossa  together  with  induration, 
but  no  dulness  on  percussion.  Rectal  examination  negative.  6  p.  m. 
temp.  104°.  10  P.M.,  temp.  103^^°,  pulse  100,  resp.  32.  Theopera- 
tion  was  performed  under  ether  by  Dr.  Wiener  with  my  assistance.  With 
the  abdominal  nnuscles  relaxed  the  area  of  tumefaction  could  be  more 
distinctly  outlined.  It  was  firm  to  the  feel.  Along  its  lower  border 
immediately  above  Poupart's  ligament  the  abdominal  wall  was  less 
resisting.  The  incision,  four  inches  in  length,  passed  from  a  point  two 
inches  above  the  middle  of  Poupart's  ligament  obliquely  upward  and 
outward.  The  muscular  layer  was  yellowish  in  color,  and  infiltrated 
with  serum.  On  opening  the  peritoneum  the  caecum,  with  lightly  ad- 
herent coils  of  small  intestine,  presented  itself,  and  on  pushing  the 
latter  aside  with  a  sponge  and  lifting  up  the  caecum,  thin  putrid  pus 
was  seen  to  issue  from  behind  it,  through  a  small  opening,  in  an 
elongated  mass  of  exudation,  which  extended  posteriorly  toward  the 
iliac  fossa.  After  determining  that  this  opening  did  not  communicate 
with  the  cavity  of  the  caecum  it  was  slit  up,  and  revealed  an  irregular 
cavity  with  softened  sloughy  walls,  containing  pus  and  a  small  fecal 
concretion.  In  the  wall  of  this  cavity  we  thought  we  made  out  the 
appendix  surrounded  and  thickened  by  the  mass  of  exudation  about  it. 
At  all  events,  it  could  be  neither  seen  nor  felt  elsewhere.  There  was 
no  communication  with  the  caecum,  which  had  been  easily  separated 
from  its  adhesion  to  the  iliac  fossa  by  tearing  through  the  exudation 
which  imbedded  the  appendix.  This  mass  was  too  firmly  connected 
with  the  caecum  to  warrant  its  removal.  The  disintegrated  and  sloughy 
tissue  was  therefore  cut  out  and  scraped  out,  after  making  sure  that  no 
collection  of  pus  existed  in  the  pelvis.     The  seat  of  operation  was  fre- 
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quently  flushed  with  bichloride  solution  (i  to  10,000)  while  the  intes- 
tinal loops  below  and  to  the  inner  side  were  protected  with  sponges. 
The  raw  surfaces  were  dusted  with  iodoform.  A  drainage  tube  was 
passed  in  the  upper  angle  of  the  wound  toward  the  lumbar  region, 
while  a  tampon  of  iodoform-gauze  one- third  of  an  inch  thick  and  two 
and  a  half  inches  wide  occupied  its  middle  and  rested  on  the  site  of 
the  abscess.  Outer  dressing  of  iodoform-gauze  and  cotton.  Com- 
plete recovery  in  six  weeks. 

Case  V. — A  clerk,  twenty-nine  years  of  age,  was  first  seen  by  Dr. 
Francis  Huber  March  4,  1888.  He  was  suffering  from  intense  pain  in 
abdomen,  more  marked  on  the  right  side,  with  tenderness,  but  no 
swelling  in  the  iliac  fossa.  Temp.  100,  pulse  100.  The  day  before 
he  was  attacked  with  diarrhoea  and  vomiting.  The  vomiting  had 
ceased,  but  he  had  had  several  loose  stools.  Morphine  was  ordered. 
On  March  7th  he  was  visited  again.  In  the  interval  the  pain  had  been 
less,  the  vomiting  ceased  for  forty-eight  hours,  the  diarrhoea  had 
stopped.  But  the  abdomen  had  become  generally  swollen  to  a  mod- 
erate degree,  was  slightly  tender  all  over.  Temp.  101°.  In  the  pre- 
ceding twenty-four  hours  he  had  vomited  greenish,  watery  matter  twice. 
On  March  8th  he  vomited  four  times  the  same  watery  matter,  light 
green  (spinach)  in  color.  Pulse  88,  temp.  ioi}^°.  Abdomen  un- 
changed, except  that  there  was  a  small  area  of  diminished  resonance  in 
the  right  iliac  fossa.  The  finger  in  the  rectum  detected  a  sense  of  fulness 
on  the  right  side  of  the  roof  of  the  pelvis.  At  5  p.  m.  when  I  saw  the 
patient  I  found  the  whole  abdomen  decidedly  swollen,  tympanitic 
ever)  where  except  in  the  external  iliac  fossa,  the  tongue  moist,  pulse 
90,  temp.  102°.  He  had  considerable  pain.  A  large  needle  and  hypo- 
dermatic syringe  drew  off  a  dj'achm  of  offensive  pus.  Operation  was 
advised,  but  declined  by  the  patient's  family.  It  was  then  learned  that 
he  had  had  a  similar  attack  nine  months  ago  lasting  a  week,  but  marked 
by  much  less  severe  symptoms.  March  9th,  9  p.  m.,  pulse  74,  temp, 
101°.  Condition  about  the  same,  but  the  abdomen  less  tender,  and 
area  of  dulness  a  finger's  breath  wide  opposite  the  middle  third  of 
Poupart's  ligament.  He  had  vomited  three  times,  the  matter  still  thin 
and  greenish,  having  a  fecal  odor.  The  bowels  had  been  moved  by 
enema.  Another  introduction  of  the  needle  brought  out  only  blood. 
The  operation  was  performed  at  once  under  chloroform  with  the  aid 
of  Dr.  Huber,  Dr.  Neufield  and  Dr.  G.  B.  Phelps.  The  incision  was 
parallel  to  the  outer  half  of  Poupart's  ligament  and  an  inch  above  it. 
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The  subserous  tissue  was  free  from  infiltration,  but  the  peritoneum,  dark 
blue  in  color,  bulged  into  the  outer  half  of  the  incision.  On  tearing 
through  it  four  ounces  of  pus,  which  was  not  strong  in  odor,  escaped. 
The  opening  being  enlarged,  the  small  intestine  appeared.  It  surface 
was  opaque  and  granular  in  spots  from  exudation,  and  there  were  light 
adhesions  to  the  parietes  and  to  the  gut  above  and  to  the  inner  side. 
Below  toward  the  pelvis  the  adhesions  were  firmer,  but  the  finger  could 
not  detect  the  appendix,  nor  outline  the  caecum.  No  effort  was  made 
to  break  up  the  adhesions  nor  to  wash  the  cavity  beyond  that  part 
which  formed  the  abscess.  Warm  water  only  was  used  and  but  little 
of  that.  The  surroundings  were  filthy,  the  house  being  tenanted  by 
families  of  Polish  Jews,  the  room  little  better  than  a  garret,  and  the 
utensils  provided  for  my  use  were  dirty  and  battered.  Notwithstand- 
ing these  disadvantages  the  patient  made  a  rapid  recovery  under  Dr. 
Ruber's  care.  The  drainage  tubes  were  removed  on  the  fifth  day, 
and  the  sinus  healed  in  two  weeks. 

Case  VL — M.T.,  a  boy  of  fourteen,  had  typhoid  fever  in  June,  1887, 
followed  by  two  relapses,  from  which  he  did  not  entirely  recover  until 
October,  when  he  was  well  up  to  December.  In  that  month  he  had 
slight  local  peritonitis,  which  was  marked  by  pain,  tenderness,  and 
dulness  in  the  right  iliac  fossa,  with  trifling  constitutional  disturbance, 
and  lasted  two  weeks.  March  19,  1888,  first  day  :  On  getting  up  he 
experienced  severe  and  disabling  pain  in  right  side  of  abdomen,  and 
vomited.  Dr.  R.  G.  Wiener  saw  him  shortly  after  and  found  well- 
marked  tenderness,  and  slight  dulness  in  the  right  iliac  fossa,  with  a 
pulse  of  no  and  temperature  102'^.  The  bowels  were  constipated. 
March  20,  second  day:  10  a.  m.  pulse  120,  respiration  40,  temper- 
ature 103°  ;  at  5  p.  M.  pulse  140,  respiration  44,  temperature  105°. 
There  was  on  deep  palpation  a  decidfed  resistance  in  the  iliac  fossa 
in  addition  to  the  symptoms  already  mentioned.  10  p.  m.,  thirty- 
eight  hours  from  the  beginning  of  attack,  I  saw  him  with  Dr.  Wiener 
and  recommended  immediate  operation ;  pulse  136,  temperature 
1033^°.  There  was  no  general  abdominal  swelling,  but  on  the  entire 
right  side  the  wall  was  rigid,  and  over  a  region  two  inches  square 
between  the  umbilicus  and  the  outer  half  of  Poupart's  ligament  I  found 
marked  tenderness,  greater  resistance,  and  slight  dulness.  The  pain 
was  referred  to  that  region.  Rectal  examination  was  negative.  The 
operation  was  performed  at  once  by  Dr.  Wiener  with  my  help.  Under 
ether  an  incision  was  made  two  inches  above  and  parallel  to  the  outer 
half  of    Poupart's  ligament.     The  muscular  layers  were  normal,  the 
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sub-peritoneal  fat  infiltrated  with  serum  in  the  outer  half  of  the  wound. 
The  peritoneum  when  exposed  bulged  prominently,  and  on  tearing 
through  it  two -ounces  of  stinking  pus  escaped.  The  finger  felt  a  soft, 
yielding  and  irregular  wall  of  adherent  intestine  toward  the  middle 
line,  but  no  concretion.  There  was  no  pus  in  the  pelvis  and  the  lim- 
iting adhesions  in  that  direction  were  very  weak.  The  appendix  was 
neither  seen  nor  felt.  Irrigation  with  bichloride  of  mercury  (i  to 
10,000),  a  rubber  drainage  tube  was  introduced,  and  iodoform  dressing 
applied.  The  wound  healed  without  complication  in  two  weeks  and  a 
half,  or  by  April  8th,  and  he  was  out  of  bed  by  April  loth. 

I  asked  Dr.  Wiener  to  explore  the  pelvis  in  this  case  in  view  of  my 
experience  with  Case  I. ,  and  the  operation  would  have  been  pushed 
to  the  point  of  looking  longer  for  the  appendix  had  not  the  general 
condition  been  very  unpromising.  In  view  of  the  second  operation 
later,  about  to  be  described,  we  must  be  in  doubt  whether  the  peri- 
typhlitis was  the  result  of  old  typhoid  ulcers  which  likewise  affected 
some  other  part  of  the  intestine,  or  that  the  second  abscess  resulted 
from  a  concretion  or  false  membrane  that  was  not  disposed  of  by  the 
first  operation. 

On  April  13th,  he  was  apparently  quite  well  and  moving  about  the 
house.  He  ate  more  heartily  than  usual,  and  on  April  14th,  felt 
uncomfortable  in  the  abdomen  ;  went  to  bed  and  an  hour  later  had 
very  severe  pain  in  the  umbilical  region  and  right  side.  Two  enemata 
containing  turpentine  brought  away  a  small  amount  of  grayish  feces. 
At  5  p.  M.  he  vomited  the  contents  of  his  stomach.  The  pain  was 
less,  and  when  seen  by  Dr.  Wiener  that  evening  the  temperature  was 
normal,  the  pulse  rapid,  the  abdomen  tender  on  the  left  side  but  not 
swollen.     Morphine  was  given. 

April  15,  II  'A.  M.,  pulse  120,  respiration  28,  temperature  102°, 
pain  moderate.  5  p.  m.  pulse  130,  temperature  103^°.  After  an 
enema  he  had  more  pain  followed  by  a  chill,  and  vomited  yellowish 
mucus. 

April  16,  II  A.  M.,  I  saw  him  with  Dr.  Wiener.  Pulse  120,  tem- 
perature ioo|-°.  lu  the  past  twenty-four  hours  he  had  vomited  four 
times,  the  last  matter  ejected  being  thin,  yellowish,  and  of  an  odor 
approaching  that  of  feces.  The  face  was  anxious,  the  abdomen  very 
slightly  swollen,  but  tender  everywhere  except  in  region  of  the  cicatrix 
of  the  former  operation.  Rigidity  of  the  anterior  wall  was  marked. 
At  3  p.  m.,  pulse  132,  respiration  38,  temperature  ioof°.  He  had 
vomited  twice  more,  the  last  time  a  thin,  greenish  fluid.     By  rectum 
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the  finger  detected  an  indefinite  fulness  in  the  roof  of  the  pelvis,  more 
on  the  left  side  and  median  line  than  on  the  right.  After  consultation 
with  Dr.  F.  Lange,  I  opened  the  abdomen  by  a  median  incision  extend- 
ing four  inches  downward  from  the  umbilicus.  Immediately  beneath 
the  peritoneum  and  firmly  adherent  to  it  in  the  middle  of  the  incision 
there  was  a  mass  of  omentum  and  small  intestine  matted  together  by 
well-organized  fibrin.  In  the  upper  part  of  the  incision  the  finger 
separated  this  mass  from  the  peritoneum  and  entered  the  cavity.  No 
pus  was  encountered  till  some  weaker  adhesions  between  the  coils  of 
small  intestine  to  the  left  of  the  umbilicus  were  ruptured  and  the  finger 
entered  the  left  iliac  fossa.  Then  from  four  to  six  ounces  of  fetid  pus 
escaped.  It  was  impossible  to  prevent  its  coming  in  contact  with  the 
intestine.  The  cavity  containing  this  pus  was  in  the  median  line  and 
left  iliac  fossa  and  reached  below  to  the  brim  of  the  pelvis.  It  was 
walled  in  by  the  adherent  intestine  and  had  no  communication  with 
the  right  iliac  fossa,  where  the  caecum,  omentum,  and  small  intestine, 
as  well  as  could  be  judged  by  examination  with  the  finger,  were  adhe- 
rent to  the  cicatrix.  Irrigation  as  before,  a  glass  drainage  tube  in  the 
lower  angle  of  the  wound,  the  upper  part  of  which  was  sutured. 
Recovery  in  four  weeks. 

In  view  of  the  second  collection  of  pus,  and  the  antecedent 
history  of  typhoid  fever,  I  am  in  doubt  vi^hether  the  intra-peri- 
toneal  suppuration  was  produced  by  old  typhoid  ulcers,  which 
affected  other  parts  of  the  intestine  beside  that  in  the  ileo-csecal 
region,  or  whether  a  concretion  or  false  membrane,  not  removed 
at  the  first  operation,  was  the  cause  of  the  trouble  in  the  left 
side. 

The  cases  in  which  the  abscess  was  opened  can  be  put  in  brief 
form.  Three  have  been  already  mentioned.  In  the  remainder 
the  incision  was  made  on  the  loth,  14th,  7th,  12th,  9th,  loth  and 
I  ith  day  of  the  disease.  These  points  are  worth  noting — that 
in  four  cases  the  iliac  fossa  external  to  the  peritoneum  was  not 
the  seat  of  the  suppuration  ;  that  the  exploring  needle  was  used 
in  all  but  one  or  two  and  followed  at  once  by  the  incision.  One 
abscess  (Case  X.)  had  opened  into  the  rectum  two  days  before 
and  a  teacupful  of  pus  escaped;  but  the  "tumor"  and  fever 
persisted  and  the  operation  evacuated  ten  ounces  of  pus,  which 
was  undoubtedly  intra-peritoneal.     All  of  these  cases  could  have 
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been  operated  on  at  the  end  of  a  week  with  advantage  to  the 
patient. 

Case  VII. — Male,  seventy-six  years  of  age,  with  fluctuating  tumor  in 
right  iliac  fossa,  which  had  been  noticed  three  days.  Ten  days  earlier 
he  had  pain,  but  no  vomiting,  followed  by  fever  and  sweating.  Incision 
with  cocaine.  Recovery.  The  pus  had  burrowed  nearly  through  the 
abdominal  muscles.     Seen  with  Dr.  T.  W.  Ranney,  June  5,  1887. 

Case  VIII. — Boy,  seventeen  years  of  age,  attacked  with  pain  and 
vomiting  April  4,  1886.  Seen  with  Dr.  Chabert,  of  Hoboken,  April 
14th.  In  the  interval  pain  disappeared,  but  there  were  several  chills; 
vomiting  continued.  Temperature  103°  to  106°.  Circumscribed 
tumefaction,  from  which  needle  drew  pus,  and  two  pints  of  fetid  pus 
evacuated.  The  boy  was  very  weak,  and  the  sinus  was  not  entirely 
closed  until  six  months  had  elapsed.  A  week  after  the  operation  feces 
were  discharged,  and  this  continued  three  weeks.  Recovery  very  slow. 
Several  chills,  with  high  fever  and  great  prostration,  occurred  after  the 
operation. 

In  marked  contrast  is  this  second  attack  in  the  same  boy. 

Case  IX. — M.,  eighteen  years  of  age.  November  28,  1887.  Taken 
with  chill,  pain,  and  vomiting  after  an  indigestible  meal.  Tempera- 
ture 99°.  After  this,  no  fever  nor  vomiting,  but  local  pain  and  tender- 
ness. December  5th,  moved  from  Trenton  to  Hoboken.  After  this 
there  was  more  pain.  Temperature  102°,  pulse  100,  and  several  vomit- 
ing spells  took  place.  Seen  the  same  day  with  Dr.  Chabert.  Needle 
drew  pus,  and  four  ounces  of  stinking  pus  evacuated  by  incision. 
Iliac  fossa  explored.  The  pus  undoubtedly  intra-peritoneal.  Recovery. 
Sinus  healed  very  rapidly. 

Case  X. — Widow,  thirty-seven  years  of  age,  visited  February  18, 
1887,  with  Dr.  Dickenson,  of  Jersey  City,  on  the  twelfth  day  of 
attack.  There  was  fever,  but  no  chills.  Abdomen  normal,  except  in 
iliac  fossa.  Needle  drew  pus.  Incision  was  made  at  once.  No  pus 
in  iliac  fossa,  peritoneum  torn  through,  and  six  ounces  of  pus  evacuated. 
Recovery.     Sinus  closed  in  seventeen  days. 

Case  XI. — Boy,  seven  years  of  age,  seen  with  Dr.  Ferdinand,  of 
125th  Street,  February  18,  1888,  on  sixth  day  of  attack.  Pulse  re- 
mained below  IOC,  temperature  101°  and  102.°  Abdominal  symptoms 
localized.  Decided  to  wait.  February  19th,  temperature  102°,  and 
delirium  at  night.     No  change  in  local  symptoms.     Needle  drew  pus. 
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Incision  made  it  clear  that  the  pus  was  not  outside  the  peritoneum, 
which  was  torn  through,  and  four  ounces  of  pus  evacuated.  Recovery. 
Sinus  healed  in  about  a  week. 

Case  XII. — Married  woman,  forty-five  years  of  age,  seen  February 
22,  1887,  with  Dr.  Ferdinand.  Nine  days  before,  pain  was  present, 
followed  by  fever  and  tender  induration  about  anterior  superior  spine 
of  ilium.  Abdomen  elsewhere  normal.  Puncture  just  above  crest  of 
ilium  found  pus.  Incision  parallel  to  crest  of  ilium,  under  cocaine; 
eight  ounces  of  pus  evacuated.  Ascending  colon,  distended  with  feces, 
could  be  felt  in  front  of  the  abscess  cavity,  which  did  not  extend  into 
the  iliac  fossa.  This  is  the  nearest  approach  to  pure  extra-peritoneal 
abscess  of  all  the  cases  I  have  to  record.  Recovery.  Wound  healed 
in  one  month. 

Case  XIII. — A  Hebrew  child,  five  years  of  age,  was  seen  with  Dr.  J. 
W.  Newfield,  July  30,  1886.  Sick  ten  days  with  fever,  and  pain  and 
tenderness  localized  in  right  iliac  fossa.  On  the  eighth  day  a  needle  drew 
pus,  and  operation  was  advised  by  Dr.  Jacobi.  It  was  refused.  On 
ninth  day  a  teacupful  of  pus  passed  per  rectum.  The  fever  continued, 
and  distinct  tumor  remained.  I  found  pus  with  a  needle,  and 
evacuated  ten  ounces.  The  peritoneum  was  lifted  up,  and  it  was 
demonstrated  that  there  was  no  pus  external  to  it.     Recovery. 

These  abscesses,  incised  at  varying  periods,  have  all  ended 
favorably.  But  can  any  one  doubt  that  it  would  have  been  ad- 
vantageous for  the  patients  had  they  been  done  even  earlier. 

But  it  will  certainly  be  objected  to  the  proposal  to  open  all 
intra-peritoneal  abscesses  as  early  as  the  first  week,  that  errors 
may  be  made,  and  dangerous  operations  done.  I  certainly  would 
not  wish  to  promulgate  a  venturesome  policy,  but  I  believe  that 
we  have  every  evidence  that  the  harm  has  hitherto  been  done  by 
letting  the  abscesses  alone,  rather  than  by  interfering  with  them. 
The  following  case  is  one  in  which  laparotomy  was  done  on  the 
strength  of  general  symptoms,  suspicious  of  commencing  peri- 
tonitis. 

Case  XIV. — A  Swedish  servant  girl,  seventeen  years  of  age,  was 
brought  to  the  New  York  Hospital  April  14,  1888.  Four  days  before, 
she  was  taken  sick  with  pain  in  the  stomach,  followed  by  frequent 
vomiting,  and  had  fever.  The  vomiting  ceased  after  a  day,  the  abdomen 
became  tender  and  swollen.     Bowels  were  costive  before  attack,  but 
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since  have  been  moved  freely  with  castor  oil.  Pulse  116,  temperature 
102°.  Abdomen  slightly  swollen,  tympanitic,  not  rigid,  tender  all  over. 
A  sense  of  resistance  in  the  right  iliac  fossa.  April  15th  to  April  20th. 
Pulse  76  to  108,  temperature  gg}4°  to  101°.  No  change,  except  rest- 
less at  night.  Has  pain  unless  morphia  is  given.  On  the  19th,  a 
tender  fulness  in  right  broad  ligament,  but  uterus  is  movable.  On  deep 
pressure,  an  indurated  tender  spot  midway  between  umbilicus  and 
anterior  superior  spine.  April  20th,  p.m.  Pulse  120,  respiration  44, 
temperature  102°.  April  21st.  Pulse  120,  temperature  101°.  Had  a 
chill  at  noon,  vomited  twice  in  the  afternoon,  temperature  102°.  April 
22d.  A  chill  during  the  night,  followed  by  temperature  104°,  and  three 
attacks  of  vomiting.  9  a.m.,  pulse  88,  temperature  99°.  Abdomen 
still  soft,  slightly  swollen,  tender  only  in  the  region  midway  between 
navel  and  anterior  superior  spine,  where  is  also  a  small  indurated 
spot.  An  incision  was  made  under  ether,  with  the  assistance  of  Dr. 
A.  B.  Ball.  There  were  no  adherent  intestines,  and  the  abdominal 
parietes  were  normal.  The  small  intestine  and  crecum  were  pushed 
aside,  but  the  appendix  could  not  be  found.  There  was  a  mass  of  newly 
formed  tissue  the  size  of  one-third  of  a  small  banana,  behind  the 
caecum  and  beginning  of  the  ileum.  It  limited  decidedly  the  move- 
ments of  the  ctecura.  Its  consistence  was  only  firm.  No  pus  was 
obtained  by  thrusting  a  needle  into  it,  and  there  was  free  oozing  when 
it  was  lifted  away  from  the  parietal  peritoneum,  which  was  stopped  by 
a  few  moments'  pressure.  On  account  of  this  bleeding,  I  decided  not 
to  remove  this  mass,  in  which  was,  undoubtedly,  imbedded  the  ap- 
pendix. A  glass  drain  was  introduced  for  two  days.  No  pus  was 
formed,  and  the  wound  was  absolutely  healed  in  four  days.  The  follow- 
ing day  the  pulse  and  temperature  were  normal,  and  continued  low  for 
two  weeks.  The  pain  ceased.  No  more  vomiting  or  chill.  She 
remained  under  Dr.  Ball's  care  for  three  months  more,  and,  though  out 
of  bed  most  of  the  time,  was  debilitated  and  ansemic.  Had  no 
glandular  disease  or  leucocythsemia,  but  was  very  hysterical.  Had 
few  attacks  of  pyrexia  (io2°-io4°),  with  rapid  respiration  (40  to  60), 
and  pulse  120  to  130 — of  two  days'  duration.  At  these  times  she  always 
complained  of  pain  and  tenderness  in  the  region  of  the  induration. 
Since  then  she  has  had  a  similar  attack,  lasting  two  weeks,  but  is  in 
good  health  at  present  (August,  1888). 

This  case  naturally  leads  to  the  question  of  the  wisdom  of 
making  an  explorative  operation  for  the  sake  of  investigating  or 
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removing  the  appendix  in  case  of  recurring  disease.  It  seems 
to  me  that  all  our  information  at  present  indicates  that  such  a 
practice  will  soon  be  thought  justifiable.  But  I  think  we  need 
more  accurate  knowledge  as  to  the  respective  symptoms  given 
by  the  caicum  and  appendix.  Until  that  is  forthcoming  the 
matter  must  be  decided  by  the  judgment  of  the  individual  sur- 
geon. From  the  general  results  of  explorations  in  cases  not 
characterized  bv  malignant  disease,  one  would  be  warranted  in 
attaching  little  risk  to  the  operation. 

Conclusions. — Our  present  knowledge  justifies  the  statement 
that  both  caecum  and  appendix  may  be  the  starting-point  of 
an  inflammation,  which,  spreading  to  the  peritoneum  or  to  the 
peritoneum  and  cellular  tissue  of  the  iliac  fossa,  constitutes  a 
complicated  disease,  which  for  convenience'  sake  we  call  "  peri- 
typhlitis." This  may  be  in  its  clinical  course  resolving  or 
suppurative,  each  marked  by  definite  symptoms  in  some  cases, 
in  others  difificult  to  distinguish. 

Needle  exploration  is  a  justifiable  and  desirable  method  of 
diagnosis,  though  attended  with  some  risks.  These  may  be  re- 
duced to  a  minimum  if  care  be  taken  to  reserve  the  practice  for 
cases  in  which  the  symptoms  have  lasted  several  days,  and  in 
which  a  distinct  induration  "  tumor  "  can  be  made  out. 

Suppurative  perityphlitis  maybe  a  spreading  or  a  limited  (cir- 
cumscribed) peritonitis.  Both  begin  with  the  same  set  of  symp- 
toms, and  it  is  important  to  discriminate  in  the  first  twenty-four 
or  forty-eight  hours,  or  even  on  the  third  day,  between  them. 
The  presence  of  any  of  the  local  or  constitutional  signs  of  gen- 
eral peritonitis  justifies  the  diagnosis  of  a  spreading  inflammation 
and  calls  for  the  performance  of  laparotomy.  The  absence  of 
these  symptoms  or  their  strict  localization  warrants  a  delay  of 
varying  length.  Any  time  after  a  week  the  abscess  may  be 
opened  by  an  incision  which  must  reach  the  pus,  whether  it  be 
extra-  or  intra-peritoneal. 

In  doubtful  cases  the  risk  of  exploration  is  less  than  the  risk 
of  the  disease. 

The  propriety  of  exploring  or  removing  the  appendix  in 
recurring  cases  must  still  remain  subjiidice. 


THE  PROPRIETY  OF  SURGICAL  INTERFERENCE  IN 
PERFORATING  TYPHOID  ULCP:R. 

By  J.  EWING  MEARS,  M.D., 

OF   PHILADELPHIA. 


The  successful  results  which  have  so  signally  attended  sur- 
gical operations  upon  the  abdominal  cavity  and  its  contained 
organs,  with  the  steady  progress  which  has  characterized  the 
improvements  in  operative  procedure,  as  well  as  the  gratifying 
and  positive  addition  to  diagnostitial  knowledge,  would  seem  to 
remove  from  discussion  the  question  of  "C^o.  propriety  of  employ- 
ing surgical  measures  in  any  condition  involving  the  cavity 
or  the  organs  within  it.  The  present  state  of  our  knowledge 
and  our  largely  accumulated  experience  have  enabled  us,  how- 
ever, to  define  with  a  degree  of  exactness  the  limits  of  surgical 
interference  in  certain  affections  in  some  of  the  organs.  The 
elaborate  experimental  researches  of  Senn  have  proven  that 
complete  extirpation  of  the  pancreas  is  invariably  followed  by 
death,  while  partial  excision  of  the  organ  for  injury  or  disease, 
amenable  to  treatment  of  this  character,  is  a  feasible  and  justi- 
fiable surgical  procedure. 

The  critical  analysis  by  Gross  of  the  statistics  of  operations 
upon  the  spleen  and  the  kidneys  has  made  it  possible  to  define 
clearly  the  limit  of  operation  in  affections  of  these  organs. 
Thus,  I  venture  to  believe  that  we  may  approach  the  discussion 
of  operative  surgery  in  perforating  typhoid  ulcer,  with  the  feel- 
ing that  here  we  may  be  compelled  to  define  a  limit  to  the 
employment  of  surgical  measures,  not  without  regret  at  our 
inability  to  overcome  the  barriers  which  oppose  success,  but 
with  a  desire  to  maintain  always  the  good  repute  of  surgical 
science  and  art. 


420  MEARS, 

In  studying  this  subject  it  is  of  supreme  importance  that  a 
clear  distinction  should  be  made,  and  kept  constantly  in  view, 
between  the  widely  different  conditions  which  precede  and 
follow  perforation  in  typhoid  ulcer  and  in  ulcerations  of  the 
intestinal  tract  due  to  other  causes.  A  hasty  conclusion  might 
be  arrived  at  thus  :  In  both,  peritonitis  ensues,  and,  hence,  the 
object  of  surgical  interference  is  to  arrest  the  action  of  the 
exciting  cause,  due  to  admission  of  the  intestinal  contents — ■ 
and  to  treat  the  existing  inflammation  by  irrigations  and  anti- 
septic applications.  In  one — simple  perforating  ulcer — expe- 
rience has  proven  this  treatment  to  be  effective.  Should  it  not 
be  equally  as  effective  in  the  other  form  ? 

While  it  is  not  within  the  scope  of  this  paper  to  discuss  at 
length  the  morbid  anatomy  and  pathological  lesions  which  are 
present  in  typhoid  fever,  it  is  necessary,  in  order  to  obtain  a 
clear  understanding  of  the  conditions  which,  to  a  greater  or  less 
degree,  complicate  surgical  procedures  to  bring  them  into  view. 
Briefly,  they  may  be  divided  into  two  classes — as  those  which 
are  peculiar  to  the  disease  and  always  present,  varying  in  char- 
acter according  to  the  severity  of  the  attack,  and  those  which 
are  not  peculiar  to  it.  but  are  of  more  or  less  frequent  occur- 
rence. The  former  involve  the  agminate  and  solitary  glands  of 
the  intestines,  the  mesenteric  glands,  the  spleen,  and  other  lym- 
phatic structures  of  the  body,  and  in  the  first  of  these  occur  the 
inflammatory  lesion  leading,  in  some  cases,  to  intestinal  perfora- 
tion, with  which  condition  the  surgeon  is  called  upon  to  deal. 
The  lesions  of  the  second  class  may  be  regarded  as  results  of  the 
general  process,  and  consist  of  parenchymatous  degenerations  of 
various  organs  and  tissues,  as  the  brain,  heart,  arteries,  blood, 
muscles,  etc.  The  effect  upon  these  organs  is  most  marked  in 
cases  in  which  the  pyrexia  is  of  high  grade  and  of  long  duration. 
The  degenerative  changes  which  take  place  in  the  muscular 
structures  implicate  as  well  the  heart  fibres,  rendering  this  organ 
soft  and  flabby.  Disorganization  of  the  blood  is  a  well-estab- 
lished lesion  with  the  occurrence  of  endoarteritis  in  a  proportion 
of  cases.  The  liver  and  kidneys  present  changes  in  many 
instances,    whilst,    in    some,    diphtheritic    inflammation  of  the 
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mucous  membranes  of  the  pharynx  and  larynx  has  occurred. 
In  severe  and  protracted  cases  the  infective  process  invades  all 
organs  and  tissues  of  the  body. 

In  contrast  to  these  conditions  let  us  consider  those  under 
which  operations  upon  the  abdomen  are  most  frequently  per- 
formed. In  traumatisms,  the  general  condition  of  the  patient 
may  be  regarded  as  good — the  injury  being  received  in  such  a 
state  of  health  as  belongs  to  the  individual ;  up  to  the  time  of 
operation  the  effects  are  expended  upon  organs  and  tissues  in  a 
comparative  state  of  health.  In  inflammatory  conditions,  while 
the  general  system  may  be  profoundly  impressed,  the  lesion 
may  be  regarded  as  local  in  its  nature,  frequently  confined  to 
the  organ  immediately  involved,  and,  when  extending  beyond 
it,  expending  the  effects  upon  structures  in  a  state  of  health. 
In  diseases  of  a  chronic  character — including  some  forms  of 
carcinomatous  affections  and  conditions  giving  rise  to  functional 
disturbance  of  organs — the  system  has  accommodated  itself  to 
the  impression  made  by  the  morbid  affection  and  degenerative 
changes  which  may  occur  are  not  usually  general  in  character. 

The  symptoms  which  indicate  perforation  of  the  intestine  in 
typhoid  fever  are,  as  a  rule,  so  well  defined  as  to  make  the  diag- 
nosis quite  easy.  They  may  be  briefly  stated  to  be  sudden 
acute  pain  in  the  right  iliac  region  accompanied  by  symptoms 
of  collapse;  in  some  cases  marked  decline  of  temperature  soon 
follows  the  symptoms  which  denote  the  existence  of  peritoneal 
inflammation.  Prostration  increases  and  death  ensues  on  the 
second  or  third  day ;  rarely  does  it  occur  during  the  stage  of 
collapse.  Still  more  rarely  the  fatal  result  may  be  postponed 
two  or  three  weeks  after  the  first  symptom  of  perforation  has 
appeared.  Instances  are  recorded  in  which  recovery  has  taken 
place  after  perforation,  adhesions  occurring  between  the  edges 
of  the  ulcer  and  the  mesentery,  an  adjacent  coil  of  intestine,  or 
the  abdominal  wall. 

Perforation  may  occur  in  the  active  progress  of  the  disease  or 
in  the  stage  of  convalescence.  When  it  takes  place  in  the  early 
stages  of  the  disease  it  may  be  regarded  as  the  result  of  the 
extension  of  the  ulcerative  process  to  the  peritoneal  coat  of  the 
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intestine.  The  ingestion,  at  too  early  a  period,  of  solid  food  or 
of  indigestible  food,  is  the  most  frequent  cause  of  perforation 
during  the  stage  of  convalescence.  Distention  of  the  intestine 
by  gas,  feces,  or  enemata,  as  well  as  sudden  and  violent  move- 
ments of  the  body,  may  cause  perforation  in  this  period  of  the 
disease. 

The  history  of  surgical  interference  in  perforating  typhoid 
ulcer  may  be  briefly  told,  as  up  to  this  period  a  careful  search  of 
current  medical  literature  reveals  but  four  cases,  in  all  of  which 
a  fatal  result  occurred.  In  chronological  order  of  the  cases  in 
which  laparotomy  has  been  performed,  that  of  Professor  Kuss- 
maul,  of  Strasburg,  reported  by  Professor  Liicke  in  the  Deutsche 
Zeitsclirift  fur  CJiimrgie,^.  xxv.  1886-87,  takes  precedence.  In 
a  paper  upon  the  "  Abdominal  Complications  of  Typhoid  Fever," 
Medical  Neivs,  November,  1887,  Dr.  T.  S.  K.  Morton  transcribes 
the  following  report  of  the  case: 

"A  woman,  aged  twenty-eight  years,  was  admitted  to  the  Strasburg 
Obstetrical  Clinic,  on  September  22,  1885,  and  very  shortly  afterward 
confined  normally.  The  puerperium  was  tardy  and  she  gradually 
developed  a  typhoid  condition.  This  became  so  marked  on  October 
14th  as  to  justify  a  positive  diagnosis  of  typhoid  fever.  All  went  well 
until  the  night  of  the  2 2d  of  October,  when  she  was  suddenly  taken 
with  agonizing  pain  in  the  abdomen  and  symptoms  of  collapse.  In 
ten  minutes  she  was  seized  with  continuous  chills,  was  cold,  pale,  and 
bathed  with  cold  perspiration,  pulse  180  and  small,  much  vomiting; 
pain  upon  palpation  of  the  abdomen  and  tenesmus  were  present.  The 
patient  was,  a  few  hours  later,  transferred  to  the  surgical  clinic  with 
the  accompanying  diagnosis  of  perforated  typhoid  ulcer. 

"  Professor  Kussmaul  saw  the  case  almost  immediately  and  determined 
upon  abdominal  section.  Upon  commencing  the  operation  the 
patient's  condition  showed  cold  extremities,  pulse  small  and  weak, 
belly  moderately  distended  and  painful,  great  shock.  Precautions 
were,  warm  room,  legs  carefully  wrapped,  rigid  antisepsis.  An  inci- 
sion was  then  carried  from  the  umbilicus  to  the  symphysis  pubis.  The 
incised  tissues  were  found  oedematous,  and  upon  opening  the  perito- 
neum much  dark,  flaky,  feculent  fluid  escaped.  The  intestines  were 
pasted  together  and  covered  with  fibrinous  exudate.  The  coils  of  the 
small  intestine  were  carefully  drawn  out,  examined,  and  covered  with 
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hot  moist  towels.  They  were  found  quite  adherent  to  one  another. 
One  small  perforation  was  found  about  a  foot  and  a  half  above  the 
ileo-caecal  valve.  From  it  flowed  yellow  feculent  material.  The 
caecum  and  vermiform  appendix  were  negative.  Mesenteric  glands 
enlarged.  That  portion  of  the  gut,  including  the  perforation,  was 
excised  and  stitched  with  Lembert  sutures,  the  peritoneal  cavity 
cleansed  thoroughly  with  salicylic  solution  and  sponging,  a  large  drain 
placed  in  position,  and  the  abdominal  wound  closed.  The  patient 
died  in  eleven  hours,  without  reacting  from  shock. 

"  Necropsy  proved  the  presence  of  broncho-pneumonia  and  hypo- 
static congestions,  foul  pus  in  Douglas's  cul-de- sac,  and  fibrinous  exudate 
everywhere  in  the  peritoneum,  while  the  drain  tube  was  totally 
obstructed  by  a  kink.  The  belly  wound  was  in  excellent  condition. 
The  site  of  resection  was  found  to  be  nineteen  inches  above  the  ileo- 
csecal  valve,  while  on  either  side  of  the  intestinal  incision  circular 
necrosis  and  inflammation  were  well  advanced." 

Dr.  Morton  briefly  reports  the  second  case,  communicated  to 
him  by  Mr.  T.  H.  Bartleet,  of  Birmingham,  England,  who  per- 
formed laparotomy  in  a  case  of  perforating  typhoid  ulcer,  in 
November,  1886.  On  opening  the  abdomen  in  this  case  great 
fecal  extravasation  was  discovered.  "An  unsuccessful  hurried 
search  was  made  for  the  bowel  opening,  the  cavity  irrigated,  a 
drain  put  in,  and  the  parietal  incision  closed.  The  patient  died 
during  the  second  day  after  the  operation." 

The  third  case  is  that  of  Dr.  R.  B.  Bontecou,  of  Troy,  N.  Y., 
reported  in  the  Journal  of  the  Aniericaii  Medical  Association, 
January  28,  1888. 

"Patient,  set.  twenty-five,  admitted  to  Infirmary  October  11,  1887, 
with  a  temperature  of  102°.  On  the  i5lh,  the  temperature  rose  to 
104°,  and  patient  complained  of  nausea  and  right  iliac  pain.  The  i6th, 
the  pain  increased  and  tympany  appeared.  On  the  17th,  the  day  of 
operation,  the  temperature  was  104° — hiccough  and  vomiting  of  prune- 
juice  matter — bowels  constipated  and  tympanitic,  pain  in  the  abdomen 
still  present;  cold,  clammy  perspiralion — peritonitis  from  intestinal 
perforation  diagnosticated. 

"On  opening  the  abdomen  a  considerable  quantity  of  flaky,  dark- 
colored  serum  escaped.  The  appendix  was  found  to  be  perforated 
near  its  base,  and  was  ligatured  and  removed.     On  further  search  an 
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oval  perforation  in  the  ileum  about  ten  inches  from  the  colon  and  about 
one  line  in  its  longest  diameter  was  found.  The  intestine  was  appar- 
ently sound  in  the  vicinity  and  elsewhere,  but  deeply  injected  and 
rather  dusky  in  color.  The  portion  of  intestine  including  the  perfo- 
ration was  turned  in  longitudinally  and  the  peritoneal  surfaces  were 
sutured  by  Lembert  sutures,  the  abdominal  cavity  cleaned  with  a  weak 
bichloride  solution  and  the  wound  closed.  No  other  perforations 
could  be  found.  The  man  expired  before  he  had  recovered  from  the 
anaesthetic. 

"  With  regard  to  the  operation,  Dr.  Bontecou  remarked  that  he  was 
led  to  perform  it  on  general  principles,  as  the  only  thing  to  be  done 
where  intestinal  perforation  is  recognized,  appreciating  the  fact  that  it 
is  a  mortal  accident  and  that  with  the  light  and  aid  of  antiseptics  he 
had  faith  and  hope  to  save  some  case  of  the  kind.  The  operation,  he 
stated,  could  not  impair  the  condition,  and  if  the  accident  is  recog- 
nized soon  after  its  occurrence  there  is  a  chance  of  success." 

In  Tlie  Medical  News  of  December  24,  1887,  Dr.  T.  G.  Morton 
reported  the  fourth  case  in  which  raparotomy  was  performed  on 
November  14,  1887,  for  the  relief  of  perforating  typhoid  ulcer. 

"  This  case  is  described  as  of  that  form  commonly  called  a  walking 
case,  the  patient  having  been  scarcely  in  bed  at  any  time  until  the  last 
day  and  a  half  previous  to  his  sudden  death.  It  was  at  the  end  of  the 
third  week  of  the  disease  and  his  temperature  had,  for  several  days, 
been  scarcely  above  the  normal.  The  day  before  the  operation  he  felt 
very  well,  ate  a  hearty  meal  of  meat,  etc.,  and  in  a  i^fj  hours  was 
seized  with  excruciating  pain  in  the  right  lower  portion  of  the  abdo- 
men, followed  by  a  violent  chill  and  elevation  of  temperature,  pulse 
and  respiration  rate.  The  abdomen  became  tympanitic  and  the  pain 
more  difiFuse.  The  patient  was  of  splendid  physical  frame,  and  at  the 
beginning  of  his  illness  had  weighed  190  pounds.  Lapar  -tomy  was 
performed  twenty  hours  after  perforation,  the  temperature  being  at  that 
time  104^°,  pulse  156,  and  respiration  about  45.  On  opening  the 
abdomen,  yellowish  serum,  in  which  floated  flakes  of  purulent  lymph, 
gas  and  feculent  matter  escaped.  The  small  intestine  was  turned  out 
and  examined  from  the  caecum  upward.  About  three  feet  above  the 
ileo-csecal  valve  a  perforation,  about  three-eighths  of  an  inch  in  diame- 
ter, occupying  the  lower  end  of  a  large  ulcerated  Peyer's  patch,  was 
discovered.  This  lesion  was  repaired  by  turning  the  whole  area  of 
ulceration  into  the   lumen  of  the   bowel  by  means  of  eight  Lembert 
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sutures,  paying  no  attention  to  the  ulcer  and  bowel-tissue  between  the 
line  of  sutures.  A  necrotic-looking  ulcer,  situated  a  short  distance 
above  the  CcTscum,  which  presented  in  a  portion  of  its  area  a  gray 
aspect,  as  if  of  sphacelus,  but  without  perforation,  was  treated  in  the 
same  manner  by  the  introduction  of  six  Lembert  sutures.  No  other 
lesions  were  discovered  upon  further  search  of  the  intestines,  etc., 
although  ulcerations  extended  to  quite  a  high  point  of  the  small  gut. 
The  whole  intestine  was  greatly  distended  with  gas  and  difficult  to 
manipulate — it  was  congested  to  a  dusky-red  hue  throughout,  while  in 
various  sized  patches,  here  and  there,  the  peritoneal  covering  of  the  gut 
was  in  a  state  of  arterial  hyperaemia  with  occasional  recent  ecchymoses. 
The  cavity  of  the  abdomen  was  cleansed  with  hot  water,  sponged  dry, 
and  the  intestines,  which  had  been  covered  with  towels  wrung  out  in  hot 
water  frequently  changed,  were,  with  some  difficulty  returned,  a  glass 
drain  carried  to  the  bottom  of  the  pelvic  cavity,  and  the  wound  closed. 
After  recovery  from  the  anaesthetic,  the  pulse,  temperature,  and  respi- 
ration remained  very  high,  and  six  hours  after  the  operation  the  patient 
suddenly  sank  into  a  collapsed  condition,  and  in  an  hour  died. 
Examination  of  the  abdomen  was  made  twenty-four  hours  after  death 
and  showed  some  of  the  coils  of  the  upper  portion  of  the  intestines 
slightly  adherent  to  each  other  by  recent,  healthy  looking  lymph. 
Others  were  congested  to  a  bright  pink  color.  There  were  no  subperi- 
toneal ecchymoses  upon  the  intestines,  but,  here  and  there,  upon  the 
mesentery,  near  the  intestinal  attachment,  were  to  be  seen  such  extra- 
vasations. None  was  of  a  greater  extent  than  a  half-inch  in  diameter. 
In  the  deeper  tissues  of  the  intestine,  however,  ecchymotic  spots  were 
present  at  quite  a  number  of  points — one  larger  than  a  quarter  of  an  inch 
in  diameter.  Typhoid  ulcers  extended  to  a  distance  of  probably  eight 
feet  above  the  Ccccum — those  nearest  it  being  most  marked  and,  with 
one  or  two  exceptions,  furthest  advanced.  Those  which  had  been 
treated  by  suturing  were  in  excellent  condition.  No  additional  perfo- 
rations were  discovered,  and  the  intestine  when  distended  even  forcibly 
with  water  did  not  leak  or  give  way  at  any  point.  There  was  marked 
enlargement  of  the  mesenteric  glandular  system.  The  peritoneum  was 
perfectly  clear,  and  free  from  extraneous  matter,  purulent  lymph,  or 
blood — about  two  ounces  of  clear  serum  had  collected  in  the  pelvic 
cavity  since  taking  out  the  drain  tube,  which  had  been  done  a  few 
minutes  after  death.  The  edges  of  the  abdominal  incision  were  glued 
together." 
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The  reports  of  the  above  cases  have  been  transcribed  in  detail 
with  some  fear  of  extending  this  paper  beyond  proper  limits, 
but  with  the  feeling  that  an  analysis  of  them  will  aid  in  arriving 
at  correct  conclusions  with  respect  to  the  question  under  dis- 
cussion. The  first  and  the  fourth  cases — the  former  that  of  Prof. 
Kussmaul,  the  latter  that  of  Dr.  T.  G.  Morton — may  be  taken  as 
typical  cases  illustrating  the  two  classes  into  which  attacks  of 
the  disease  may  be  divided.  In  the  first  one  the  disease  pre- 
sented symptoms  in  an  intense  degree  and  perforation  occurred 
at  an  early  period,  when  the  infective  process  was  at  its  greatest 
height,  and  the  vital  forces  at  the  lowest  point.  In  the  second 
case  the  disease  was  of  a  mild  character  from  the  first — a  so- 
called  "  walking"  case — the  patient  scarcely  in  bed  during  the 
attack,  and  the  temperature  scarcely  above  the  normal.  The 
perforation  occurred  at  the  end  of  the  third  week — in  the  period 
of  defervescence — as  the  result  of  the  irritation  produced  by  the 
ingestion  of  improper  food.  Notwithstanding  the  marked  differ- 
ence in  the  character  of  the  cases  it  will  be  observed  that  the 
shock  consequent  upon  the  perforation  was  in  each  equally 
prompt  and  profound.  In  Prof  Kussmaul's  case  laparotomy 
was  performed  within  a  few  hours  after  the  occurrence  of  per- 
foration, the  bowel  resected,  the  cavity  cleansed  of  its  contami- 
nating contents,  drain  introduced,  and  the  wound  closed. 
Death  without  reaction  from  shock  ensued  in  eleven  hours. 
The  autopsy  showed,  beside  the  usual  typhoid  lesions,  that  the 
reparative  process  in  the  intestinal  operation  wound  was  defec- 
tive— circular  necrosis  and  inflammation  being  well  advanced. 
Laparotomy  was  performed  in  Dr.  Morton's  case  twenty  hours 
after  perforation,  two  ulcers,  one  non-perforating,  were  repaired 
by  Lembert  sutures,  the  peritoneal  cavity  thoroughly  cleansed, 
drainage  secured,  and  abdominal  incision  closed.  Six  hours 
after  operation  the  patient  "  sank  into  a  collapsed  condition " 
and  died.  The  tests  which  were  applied  showed  that  the  opera- 
tive procedures  had  been  efficient. 

Both  operations  were  performed  under  strict  antiseptic  methods 
and  every  precaution  taken  to  reduce  the  shock  of  operation. 
The  full  report  made  of  the  autopsy  in  Dr.  Morton's  case  shows 
that   despite   the   apparently   mild    character  of  the   attack,  as 
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evinced  by  the  symptoms,  the  specific  lesions  of  the  disease  were 
very  prominent  and  distinctly  defined — typhoid  ulceration  ex- 
tending to  a  distance  of  probably  eight  feet  above  the  caecum, 
and  marked  enlargement  of  the  mesenteric  glandular  system 
being  present.  Seemingly  ihe  patient  did  not  withstand  the 
shock  of  operation  as  well  as  the  patient  of  Prof  Kussmaul, 
whose  condition  was  more  unfavorable  and  who  was  submitted 
to  a  more  prolonged  operation,  that  of  resection  of  the  intestine 
In  connection  with  the  records  of  the  above  cases  it  will  be 
of  interest  to  refer  to  the  case  reported  by  Dr.  J.  C.  Wilson,  in 
the  Medical  Times  of  December  11,  1886,  in  which  recovery 
followed  an  attack  of  peritonitis  in  enteric  fever. 

"  In  this  case  the  patient,  a  girl  aet.  twelve  years,  was  seized,  on  .Sep- 
tember 13,  1886,  one  month  following  the  beginning  of  the  febrile 
attack  in  the  stage  of  defervescence,  with  severe  abdominal  pain, 
accompanied  by  a  chill,  nausea  and  vomiting,  and  marked  pulse  and 
temperature  elevation — the  condition  supervened  upon  the  ingestion 
of  food  of  a  slightly  solid  character.  Dr.  Keen  was  summoned  in 
consultation  with  a  view  to  the  performance  of  laparotomy  should  the 
necessity  arise.  The  absence  of  any  signs  of  collapse  after  the  chill 
rendered  the  diagnosis  of  perforation  doubtful,  and  the  patient  was 
placed  upon  a  full  opium  treatment  with  counter-irritant  applications 
to  the  surface  of  the  abdomen.  In  nine  days  convalescence  was  re- 
established with  tenderness  in  front  of  the  border  of  the  ileum  and  local 
dulness  upon  percussion." 

In  commenting  upon  this  case,  Dr.  Wilson  states  that  while 
it  is  impossible  to  say  with  certainty  what  the  lesion  has  been 
in  cases  which  recover,  a  consideration  of  knowledge  derived 
from  clinical  and  post-mortem  examinations  warrants  us  in 
dividing  cases  of  peritonitis  occurring  in  typhoid  fever  into 
two  perfectly  well  characterized  groups.  The  case  reported 
illustrates  the  first  class — cases  of  mild  enteric  fever  in  which 
peritonitis  is  the  result  of  extension  of  the  inflammation  from 
the  mucous  to  the  serous  surface  without  direct  penetrating 
lesion  of  the  wall  of  the  intestine  producing  a  local  peritonitis. 
In  these  cases,  under  favorable  conditions,  adhesions  occur 
between  the  inflamed  surface  and  adjacent  structures,  and  per- 
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foration  is  averted  by  the  patch  thus  put  upon  the  weakened 
bowel.  Even  when  perforation  has  occurred,  adhesions  of  this 
character  have  prevented  fecal  extravasation  to  any  considerable 
extent,  and  recovery  may  follow  the  attack  of  peritonitis  which 
takes  place.  Such  were  the  conditions  believed  to  exist  in  the 
case  reported,  and  in  selected  cases  of  this  group  he  urged 
earnestly  the  institution  of  operative  measures  for  the  relief  of 
the  existing  peritonitis  and  perforation,  when  present,  as  had 
been  done  by  Prof  Kussmaul  the  year  before,  in  a  case  much 
less  favorable  in  character.  Upon  this  point  he  says  :  "  Granted 
that  the  chance  of  a  successful  issue  is  heavily  against  you ; 
that  the  patient  is  in  the  midst  or  at  the  end  of  a  long  sickness; 
that  his  tissues  are  in  the  worst  state  to  stand  the  injuries  of  the 
surgeon's  knife;  that  the  lesions  of  the  gut  may  be  very  exten- 
sive ;  that  the  vital  forces  are  at  the  lowest  ebb.  No  one  yet  has 
hesitated  to  perform  tracheotomy  in  the  laryngeal  complications 
of  enteric  fever,  which  require  it  to  save  life,  for  these  reasons." 
The  free  quotation  from  Dr.  Wilson's  paper  has  been  made  in 
order  to  emphasize  certain  points  before  referred  to,  and  to 
direct  attention  to  the  wide  difference  which  must  necessarily 
exist  in  the  effects  produced  by  the  operations  of  tracheotomy 
and  laparotomy  in  the  complications  of  typhoid  fev^er.  Speaking 
surgically,  the  two  operations  cannot  be  compared  in  their 
effects,  and  the  performance  of  the  former  cannot  be  urged  as  an 
argument  in  favor  of  the  employment  of  the  latter.  The 
character  and  extent  of  the  tissues  involved  make  it  impossible 
to  institute  a  comparison,  and  above,  an  effort  has  been  made  to 
show  that,  in  the  different  forms  of  peritonitis  and  in  gunshot 
wounds  of  the  abdomen,  to  which  reference  is  also  made,  the 
systemic  conditions  differ  so  markedly  from  those  which  are 
present  in  typhoid  fever,  as  to  render  comparison  impossible. 
Successful  operation  in  the  former  cannot  give  promise  of  the 
same  result  in  the  latter. 

For  statistical  purposes  the  value  of  the  deductions  made  from 
the  study  of  the  very  limited  number  of  cases  presented  may 
be  questioned.  Lacking  numbers  of  cases,  we  have  been,  how- 
ever, fortunate  in  being  able  to  study  one  case  of  each  type  of 
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the  disease  and  presenting  two  different  methods  of  operation, 
one  by  suture  and  one  by  resection.  What  conclusions  are  we 
prepared  to  draw  from  this  study?  To  what  must  we  attribute 
the  fatal  results  in  the  two  cases  reviewed?  The  operations 
were,  in  each,  performed  by  surgeons  of  experience,  under  strict 
antiseptic  methods  and  within  a  reasonably  short  period  after 
the  occurrence  of  perforation ;  the  autopsy  did  not  show  that 
the  interval,  which  had  occurred  between  the  time  at  which 
perforation  took  place  and  the  performance  of  laparotomy,  had 
added  any  complications.  The  prolonged  exposure  of  the  cavity 
caused  by  the  methods  of  operation  employed  must  be  con- 
sidered as  harmful,  and  may  have  contributed  to  the  fatal  result. 
Experience  has  taught  that  although  prolonged  exposure  is 
objectionable  in  any  condition  for  which  laparotomy  is  performed, 
it  may  not,  in  itself,  be  regarded  as  fatal.  Clearly  we  must  go 
further  and  find  the  failure  of  success  in  the  systemic  condition, 
in  the  degenerated  and  devitalized  conditions  of  the  organs  and 
tissues  caused  by  the  infective  process  in  active  progress,  utterly 
deprived  of  the  power  to  resist  the  shock  of  operation,  or  in  the 
condition  of  these  structures  beginning  to  recover  from  the 
effects  of  the  poison  in  milder  form,  extremely  sensitive  to  any 
rude  impressions,  and  wanting  in  tone  and  power  of  resistance. 
It  is  in  the  latter  condition,  alone,  that  the  surgeon  may  hope 
to  achieve  success  by  surgical  interference,  and  then  only  when 
such  methods  are  adopted  as  will  reduce  to  the  lowest  point  the 
shock  of  operation. 

The  following  propositions,  with  accompanying  suggestions, 
are  submitted  in  the  hope  that  the  experience  of  the  future  may 
prove  that  the  limits  of  surgical  art  can  be  so  extended  as  to 
include  in  the  list  of  justifiable  and  successful  operations,  lapar- 
otomy in  certain  forms  of  perforating  typhoid  ulcer. 

I.  Surgical  interference  is  not  justifiable  and  should  not  be 
instituted  in  cases  of  typhoid  fever  in  which  perforation  occurs 
when  the  infective  process  is  at  its  height.  This  conclusion  is 
based  upon  our  knowledge  of  the  morbid  conditions  peculiar  to 
and  present  in  the  disease,  and  the  effects  produced  by  them 
upon  the  general  system. 

28 
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2.  In  mild  cases  of  the  disease,  in  which  the  pyrexia  has  not 
been  of  high  grade  and  in  which  perforation  occurs  at  the  end 
of  the  third  week,  or  later,  when  the  stage  of  convalescence  is 
fully  pronounced,  laparotomy  may  be  performed.  Surgical 
interference  in  cases  of  this  character  is  advocated  with  the  hope 
that  if  the  method  of  operation  suggested  by  Liicke — laparotomy 
with  the  creation  of  an  artificial  anus — be  adhered  to,  success 
may  be  accomplished. 

3.  Rapidity  in   operation   will   be  an   essential    factor  in   the 
achievement  of  success,  through  which  prolonged  exposure  of 
the  cavity  will  be  avoided  and  shock  greatly  lessened.     Median 
incision   having  been   made,  the  hand  should  be  passed  to  the 
position  of  the  ileo-ca^cal  junction,  the  ileum  seized,"  drawn  into 
the  wound,  and  examined  as  it  is  slipped  through   the  hand, 
which  should  remain  in  the  cavity.    The  perforation  being  found, 
the  portion  of  intestine  including  it  should  be  quickly  sutured 
to  the  edges  of  the  abdominal  incision,  the  sutures  being  intro- 
duced  at   sufficient   distances   from    the    ulcer  edges   to  insure 
inclusion  of  health)^  tissues.     Hot  antiseptic  solutions  should  be 
then  poured,  in  sufficient  quantity,  into  the  cavity,  a  glass  drain- 
age tube  carried  to  the  floor  of  the  pelvic  cavity,  and  the  wound 
closed.     Prolonged  "  toilette  "  of  the  peritoneal  cavity,  as  it  is 
generally  understood,  should  not  be    made  while  the  cavity  is 
open.    Irrigations  through  the  drain  tube  should  be  made  as  soon 
as  the  cavity  is  closed,  and  should  be  repeated  at  such  intervals  as 
the  surgeon  may  deem  proper.     So  extremely  rare  is  the  occur- 
rence of  double  or  multiple  perforation  that,  after  the  discovery 
of  one  opening,  further  search  of  a  critical  and  prolonged  char- 
acter may  be  safely  omitted.     As,  in  the  cases  in  which  opera- 
tion  is   deemed   advisable,   the  perforation    is   not   due   to   the 
extension,  ''per  se"  of  the  ulcerative  action,  but  to  what  may, 
almost  always,  be  designated  as  a  mechanical  cause,  the  absolute 
quietude  of  the  patient,  which  must  be  enforced,  as  well  as  the 
rest  secured  to  the  intestine  by  the  operation  for  production  of 
artificial  anus,  whereby  the  free  escape  of  the  feculent  contents 
and  gas   is  facilitated,  will  contribute  largely  to  the  prevention 
of  further  perforations.      Should  the  patient  survive,  relief  from 
the  artificial  anus  can  be  obtained  by  operation. 
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DISCUSSION. 

Dr.  B.  a.  Watson,  of  Jersey  City. 

The  subject  of  the  first  paper  has  been  thoroughly  discussed  during 
the  past  few  years.  The  question  of  operation  in  perforating  typhoid 
ulcer  has  not  received  the  same  attention.  I  shall  make  very  few 
remarks  bearing  upon  the  first  paper.  In  regard  to  operations  upon 
the  vermiform  appendix  in  which  perforation  has  occurred  it  will  be 
generally  admitted  that  the  sooner  we  operate  the  better.  How  are 
we  to  determine  whether  perforation  has  taken  place  or  not  ?  Usually 
the  occurrence  of  perforation  is  comparatively  well  marked  by  severe 
pain,  chill,  and  collapse.  Where  we  have  these  symptoms  it  seems  to 
me  that  the  sooner  the  operation  is  performed  the  better.  Should  we, 
in  cases  of  this  kind,  use  exploratory  aspiration  ?  I  think  not.  I 
think  it  safer  at  once  to  make  an  exploratory  incision.  The  needle 
may  give  but  little  information  and  it  may  do  harm.  If  an  explora- 
tory incision  is  made,  there  is  an  opportunity  to  determine  exactly 
what  has  taken  place.  The  needle,  as  a  probe,  is  worth  little  when 
compared  with  the  finger.  In  cases  in  which  accumulation  of  pus  has 
taken  place,  there  is  no  objection  to  the  use  of  the  needle,  and  it  will 
enable  the  surgeon  to  determine  positively  what  he  has  to  deal  with. 

In  regard  to  the  paper  of  Dr.  Mears,  it  seems  to  me  that  he  has 
covered  the  ground  so  thoroughly  that  little  remains  to  be  said.  I 
agree  that  in  those  severe  cases  of  typhoid  fever  in  which  perforation 
has  taken  place  and  life  is  about  ebbing  away,  it  would  be  folly  to 
resort  to  operation;  but  in  the  mild  cases  in  which  perforation  takes 
place,  the  operation  should  at  once  be  performed.  If  the  operation  in 
these  cases  is  delayed,  the  infective  processes  will  still  be  going  on  and 
the  chances  of  a  successful  result  will  be  greatly  reduced. 

Dr.  R.  B.  Bontecou,  of  Troy,  N.  Y. 

Having  been  the  first  in  this  country  to  perform  the  operation  for 
the  repair  of  perforating  typhoid  ulcer  of  the  intestines,  it  may  not 
be  out  of  place  for  me  to  make  a  few  remarks,  as  it  might  seem 
cruel  to  subject  a  man  in  the  third  week  of  typhoid  fever  and  in 
a  state  of  collapse  to  such  an  operation.     I  claim  that  when  this  mortal 


432  DISCUSSION. 

accident  occurs,  laparotomy  cannot  impair,  but  may  improve  the  chances 
of  recovery.  In  my  case  there  was  not  the  least  trouble  in  telling 
what  had  happened.  I  told  the  patient  that  the  only  thing  was  to  per- 
form laparotomy,  that  it  might  do  no  good,  but  it  would  do  no  harm. 
He  freely  consented  to  its  performance.  The  operation,  in  this  in- 
stance, failed ;  but  there  are  cases  in  which  it  might  succeed.  For 
example,  an  assistant  surgeon  at  Fort  Monroe,  in  1861,  suffered  with 
a  severe  attack  of  typhoid  fever.  When  convalescent  he  was  given  a 
furlough  to  go  to  New  York.  His  friends  made  a  feast.  He  filled  his 
alimentary  canal,  perforation  took  place,  and  he  died  in  the  course  of 
twenty-four  or  thirty-six  hours.  If  that  man  could  have  been  subjected 
to  laparotomy,  his  life  might  have  been  saved. 

I  have  operated  a  number  of  times  for  perforation  of  the  appendix, 
and  several  times  when  I  was  going  to  operate,  the  patients  have  re- 
covered before  I  had  a  chance  to  perform  the  operation.  In  one 
instance  in  which  I  thought  the  diagnosis  was  unmistakable,  the  patient, 
a  boy  twelve  or  thirteen  years  of  age,  was  seized  with  chills.  The  next 
day  he  had  several  rigors,  and  the  pain  was  all  gone.  The  tumor  di- 
minished and  he  developed  a  great  deal  of  tenderness  over  the  liver 
with  an  increase  in  the  area  of  hepatic  dulness.  The  rigors  continued 
and  the  boy  died.  On  making  an  autopsy  I  found  that  the  appendix 
had  ulcerated  into  the  iliac  vein  producing  multiple  abscess  of  the 
liver. 

I  have  always  in  my  operations  premised  the  incision  by  the  use  of 
the  aspirator,  and  followed  the  needle  right  down  with  the  knife. 
I  have  never  had  a  fatal  result.  I  should  certainly  operate  when 
the  case  seemed  to  demand  it. 

Dr.  Charles  B.  Nancrede,  of  Philadelphia. 

I  have  recently  removed  the  vermiform  appendix  for  perforative 
appendicitis  in  two  instances.  In  neither  case  was  there  chill  nor 
distinct  sweating,  but  there  was  a  symptom  which  I  look  for  in  all 
cases  of  appendicitis  and  perityphlitis,  which  has  not  yet  been  referred 
to  to-day,  viz. :  retraction  of  the  thigh.  Thirty-two  years  ago,  I  was 
myself  the  subject  of  this  affection,  and  the  first  symptom  that  I 
noticed  was  retraction  of  the  thigh.  In  my  first  case,  which  recovered, 
I  operated  before  pus  had  formed.  I  found  three  perforations  and  at 
least  two  ounces  of  very  offensive  serum.  In  the  second  case,  operated 
on  last  Saturday,  the  child  was  perfectly  well  on  Wednesday.     It  then 
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developed  sudden  pain  followed  by  vomiting,  diarrhoea,  and  retraction 
of  the  thigh. 

In  regard  to  dulness:  At  first  there  is  none,  then  there  is  impaired 
resonance  on  light  percussion,  with  tympanitic  resonance  on  deep  per- 
cussion. 

In  regard  to  the  point  of  incision  :  Dr.  Morton  has  demonstrated 
that  the  best  place  is  two  inches  from,  and  on  a  level  with,  the  anterior 
superior  iliac  spine.  In  my  first  case  this  exactly  bisected  the  point  of 
origin  of  the  appendix  from  the  caput  coli.  Unfortunately  the  appen- 
dix does  not  always  occupy  the  same  position,  and  in  my  second  case  it 
sprang  from  the  posiero-external  aspect  of  the  caecum.  But  I  am  in- 
formed that  in  children  it  is  often  found  in  this  position.  The  median 
abdominal  incision  in  these  instances  could  not  enable  the  surgeon  to 
reach  the  appendix. 

With  reference  to  the  use  of  the  exploring  needle  :  In  one  instance 
after  reaching  the  subperitoneal  fascia,  I  introduced  the  needle  in  dif- 
ferent directions  but  found  nothing. 

I  believe  that  in  the  large  majority  if  not  all  of  the  cases  of  local- 
ized peritonitis  in  the  right  iliac  fossa  which  cannot  be  assigned  to  any 
definite  cause,  arise  from  appendicitis,  and  that  often  the  only  method 
of  making  a  diagnosis  is  by  exploratory  incision.  The  large  majority 
of  these  cases  are  due  to  appendicitis  and  not  to  inflammation  of  the 
colon  proper. 

In  these  cases  the  symptoms  maybe  ameliorated  by  treatment,  but  if, 
deceived  by  this,  you  do  not  operate  the  patient  will  die  with  a  return 
of  all  the  primary  symptoms  in  an  exaggerated  form.  In  both  of  my 
cases,  treatment  seemed  to  cause  great  improvement,  but  when  the 
section  was  made  a  few  hours  later,  I  found  conditions  which  would 
invariably  have  terminated  in  death.  The  first  case  is  entirely  well, 
and  the  second  case  is  still  doing  well  (has,  since  this  report  was 
made,  recovered). 

Dr.  David  W.  Cheever,  of  Boston. 

It  seems  important  to  add  any  knowledge  that  we  may  possess  in 
regard  to  the  operative  treatment  of  disease  in  typhoid  fever,  and  shall, 
therefore,  mention  a  case  which  occurred  to  me  some  years  ago.  The 
patient  was  a  young  and  strong  man,  who  had  a  well-marked  attack  of 
typhoid  fever.  He  was  not  very  weak  and  was  not  severely  sick.  In 
the  course  of  the  diarrhoea  incident  to  the  disease,  he  moved  about 
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rather  incautiously,  and  brought  down  and  strangulated  in  the  external 
abdominal  ring  an  old  hernia.  This  had  at  once  caused  colic,  vomit- 
ing, etc.,  the  symptoms  being  so  urgent  that  immediate  interference 
seemed  to  be  called  for.  The  patient  was  etherized  and  taxis  em- 
ployed for  a  few  minutes.  This  j^roving  ineffectual  an  incision  was 
made.  The  bowel  was  in  a  fair  condition.  There  were  no  adhesions 
and  no  evidence  of  peritonitis.  The  bowel  was  restored  without  diffi- 
culty, the  wound  was  closed,  and,  under  ordinary  circumstances,  I 
think  that  there  would  hardly  have  been  one  chance  in  one  hundred 
of  a  fatal  result,  but  much  to  my  dismay  the  patient  sank  and  died  on 
the  second  day  after  the  operation,  without  rallying  from  the  etheriza- 
tion and  this  slight  incision  into  the  peritoneal  cavity.  There  was 
here  nothing  but  that  depressed  condition  of  the  whole  system  due  to 
typhoid  fever.  Although  you  may  with  propriety,  and  perhaps  with 
impunity,  operate  on  the  trachea  in  cases  of  diphtheritic  exudation  in 
typhoid  fever,  yet  I  thought  that  this  small  contribution  relating  to  an 
operation  on  the  peritoneal  cavity  in  that  disease  was  worthy  of  being 
placed  on  record  in  connection  with  the  paper  which  has  just  been  read. 

Dr.  W.  H.  Carmalt,  of  New  Haven,  Conn. 

I  would  like  to  say  a  few  words  with  reference  to  the  line  of  incision 
and  the  difficulties  of  diagnosis  in  these  cases  of  perityphlitis.  I  was 
called  on  the  third  of  July  to  see  a  young  man  in  consultation.  He 
presented  the  symptoms  of  intestinal  obstruction,  but  where  the 
obstruction  was  it  was  difficult  to  say.  T  proposed  an  operation,  but  it 
was  declined.  The  patient  died,  and  at  the  post-mortem  I  found 
perforation  of  the  appendix  vermiformis  due  to  impaction  of  feces  half- 
way down  the  appendix,  with  gangrene  of  the  appendix  below  the 
impaction.  The  appendix  was  in  the  pelvis,  opposite  and  below  the  pro- 
montory of  the  sacrum.  No  kind  of  operation  in  the  right  iliac  region 
would  have  reached  it.  Having  all  the  advantages  of  an  autopsy,  with 
an  incision  from  the  sternum  to  the  pubes,  it  was  not  until  I  had  re- 
moved the  intestines  that  I  could  get  at  the  abscess ;  it  was  deep  in  the 
pelvis  and  contained  nearly  two  drachms  of  pus,  the  pus  cavity  was 
formed  by  the  folds  of  the  intestine  agglutinated  together.  The  ques- 
tion will  at  once  suggest  itself  to  your  minds  that  a  digital  exploration 
of  the  rectum  would  have  detected  this.  Not  at  all !  Both  the  attend- 
ing physician  and  myself  made  this.     The  patient  said  that  he  felt 
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no  pain  and  no  tumor  was  felt.     To  have  found  pus  with  an  exploring 
needle,  we  would  have  had  to  pierce  half  a  dozen  coils  of  intestine. 

I  refer  to  this  case  as  an  illustration  of  the  difficulty  sometimes  met 
with  in  diagnosis.  If  the  appendix  could  have  been  removed  in  time, 
the  prospect  for  recovery  would  have  been  fairly  good.  The  abscess 
was,  however,  inaccessible  to  any  justifiable  operation.  I  do  not  re- 
member whether  or  not  drawing  up  of  the  thigh  was  present  in  this 
case,  but  in  another,  in  which  I  demanded  operation,  retraction  of 
the  thigh  upon  the  pelvis  was  quite  prominent,  but  the  operation  was 
refused  and  the  patient  is  now  well  and  going  around. 

Dr.  Joseph  Ransohoff,  of  Cincinnati. 

Not  every  pericsecal  inflammation  is  the  result  of  perforating  appen- 
dicitis. Indeed,  in  most  cases  in  which  abscess  in  this  region  is 
opened  and  explored  intra-vitam,  nothing  whatever  is  seen  of  caecum 
or  appendage.  Catarrhal,  tubercular,  dysenteric,  or  malignant  lesions 
of  this  part  of  the  bowel  may,  without  perforation,  produce  a  local- 
ized peritonitis,  precisely  as  in  pulmonary  tuberculosis  the  pleura  is 
infected  without  the  bursting  of  a  cavity,  adhesions  resulting  accord- 
ing to  the  degree  of  severity  of  the  infection.  When  an  inflammation 
precedes  from  the  ccecum  to  the  peritoneum,  unless  this  membrane  is 
overwhelmed,  there  is  every  probability,  on  anatomical  grounds,  for  the 
formation  of  an  intraperitoneal  abscess  strictly  localized  and  manifest- 
ing itself  as  a  deep-seated  and  painful  tumor  in  the  right  iliac  fossa. 
In  these  cases  of  marked  tumor  formations  the  clinical  manifestations 
are  not  foudroyante,  and  an  early  operation  is  at  least  not  essential, 
since  through  the  arrangement  of  the  fasciae  there  is  a  natural  tendency 
for  the  abscess  to  approach  the  surface.  Its  exploration  then  becomes 
a  harmless  procedure.  On  the  other  hand,  an  operation  too  early,  or 
unskilfully  performed  may,  by  severing  adhesions,  bring  about  what  is 
most  to  be  avoided,  infection  of  the  general  peritoneum. 

In  another  class  of  cases  the  symptoms  indicate,  as  a  rule,  with 
sufficient  clearness  a  perforating  lesion;  an  old  residual  abscess,  or  a 
cystic  appendix  has  given  way;  a  foreign  body  has  gained  entrance 
into  the  peritoneum,  or  the  appendix  itself  is  being  strangulated. 
Here  there  need  be  no  tumor,  but  the  intense  pain  in  the  iliac  region, 
the  rapidly  developing  tympanites,  the  tenderness  elicited  by  rectal 
touch,  the  nausea  and  vomiting,  all  depict  the  spreading  peritonitis,  a 
condition  in  which  an  oi)eration  cannot  be  too  soon  performed.  To 
wait  in  such  cases  for  the  development  of  a  tumor  would  be  depriving 
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the  patient  of  about  the  only  chance  of  recovery,  that  which  an  opera- 
tion would  give.  It  is  in  these  cases  that  lateral  laparotomy,  preferably 
by  the  incision  described  by  Dr,  Morton,  promises  at  least  fair  results 
in  perforating  peritonitis  other  than  that  complicating  typhoid  fever. 

Dr.  T.  F.  Prewitt,  of  St.  Louis. 

There  must  be  many  cases  of  inflammation  in  the  region  of  the 
caecum  that  never  do  suppurate  and  never  require  operation.  I  recall 
at  least  twenty  or  twenty-five  cases  where  there  have  been  swelling, 
pain,  etc.  Of  the  whole  number,  two  have  died,  one  from  perforation, 
and  the  other  from  exhaustion,  the  result  of  intestinal  inflammation. 
All  of  the  other  cases  recovered.  In  almost  every  case  the  patients  had 
had  several  attacks.  These  cases  are  recurrent.  In  the  last  case  that 
I  have  seen  there  was  a  considerable  amount  of  peritoneal  , irritation, 
but  that  subsided  and  the  patient  got  well  without  operation. 

Dr.  Reginald  H.  Fitz,  of  Boston. 

There  are  a  kw  points  with  regard  to  which  differences  of  opinion 
have  been  expressed,  and  upon  which  I  should  like  to  say  a  word. 
First,  with  reference  to  the  origin  of  this  iliac  inflammation.  The 
evidence  which  I  have  collected  upon  this  point  has  led  me  more  and 
more  to  disregard  the  caecum  in  the  causation  of  this  affection.  If  the 
symptoms  arise  in  connection  with  a  fecal  tumor,  the  former  are  probably 
due  to  the  inflammation  of  the  appendix  and  not  to  the  retained  feces. 
We  know  how  often  fecal  tumors  are  present  without  any  inflammatory 
symptoms  being  manifested.  It  is  apparently  the  existence  of  actual 
inflammation  in  the  appendix  that  produces  the  symptoms.  In  most 
cases  where  perforating  ulcer  of  the  crecum  has  been  found,  I  have  seen 
no  evidence  to  warrant  the  view  that  the  inflammation  of  the  caecum 
was  the  cause  of  the  perforation,  but  have  often  found  satisfactory  evi- 
dence that  the  inflammation  of  the  appendix  caused  the  perforation  of 
the  caecum  from  without. 

With  reference  to  the  diagnosis,  I  would  say  that  if  we  have  the 
symptoms  referred  to  by  Dr.  Bull,  the  possibility  of  a  mistaken  diag- 
nosis is  very  slight.  With  these  symptoms,  in  the  vast  majority  of 
cases,  there  is  inflammation  of  the  appendix  or  intestinal  obstruction. 
It  is  possible  that  in  an  elderly  person,  there  maybe  malignant  disease 
of  the  caecum,  but  these  cases  are  rare  and  are  associated  with  other 
symptoms.     In  the  female  there  may  possibly  be  some  pelvic  inflam- 
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mation.  In  the  male,  and  especially  in  the  young,  inflammation  of 
the  appendix  is  the  most  probable  cause. 

With  reference  to  the  exploring  needle  :  The  needle  thrust  into  the 
iliac  region  may  draw  out  a  fluid  which  looks  like  pus  and  smells  like 
pus,  but  which  in  reality  is  intestinal  contents.  So  that  apparently 
positive  results  are  not  necessarily  demonstrative  of  pus.  On  the  other 
hand,  negative  results  are  so  numerous,  that  it  is  better  to  place  no 
dependence  upon  the  use  of  the  needle. 

It  seems  to  me  that  it  is  impossible  to  avoid  finding  the  appendix. 
The  only  point  to  remember  is  that  the  appendix  arises  from  the  caecum. 
If  we  find  the  caecum,  we  must  find  the  appendix.  If  the  exploratory 
operation  does  not  result  in  disclosing  the  appendix,  it  is  not  suffi- 
ciently thorough,  or  the  appendix  is  absent.  The  object  of  the 
exploration  should  be  the  discovery  of  the  appendix. 

Dr.  George  W.  Gay,  of  Boston. 

I  would  ask  Dr.  Bull  when  he  closes  the  discussion  on  his  paper  to 
tell  us  whether  or  not  there  is  anything  in  the  experience  that  I  have 
had.  Those  cases  in  which  I  have  found  local  depots  of  fetid  pus  have 
done  well.  Where,  however,  I  have  found  serum  and  flakes  of  lymph, 
the  patients  have  died.  I  cannot  say  whether  or  not  there  is  any  im- 
portance in  this  point.  I  have  had  only  a  few  cases  in  which  there 
was  a  serous  discharge,  but  I  have  had  a  number  of  cases  in  which  I 
found  pus.  One  exception  was  that  of  a  man  upon  whom  I  performed 
laparotomy,  and  found  the  appendix  perforated,  and  containing  apiece 
of  solder,  which  had  probably  been  eaten  with  canned  lobster.  Bad 
smelling  pus  was  evacuated  in  moderate  quantity,  but  the  patient,  who 
was  in  very  good  condition  at  the  time  of  the  operation,  died  from 
the  peritonitis  thirty  hours  afterward.  I  ask  the  question  simply  for 
information,  and  not  to  suggest  a  theory. 

Dr.  Bull.  The  hour  is  late,  and  I  feel  that  it  is  impossible  for 
me  to  make  any  elaborate  reply  to  the  remarks  which  have  been  pre- 
sented. I  am  wholly  unable  to  answer  the  question  of  Dr.  Gay.  I 
have  never  seen  simply  serum  and  flakes  of  lymph.  In  all  of  my  cases, 
even  as  early  as  thirty-six  hours  after  the  onset  of  the  symptoms,  there 
has  been  an  abundance  of  purulent  fluid. 

Dr.  Fitz  has  said  that  an  operation  in  which  the  appendix  is  not 
discovered  is  incomplete.     I   do  not  think  that  that  is  so.     I  think 
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that  what  Dr.  Fitz  has  pointed  out  in  regard  to  the  pathology  of  these 
cases  shows  that  it  is  not  so  ;■  namely,  that  in  recurring  attacks  of  peri- 
typhlitis the  appendix  becomes  buried  in  a  mass  of  exudation.  Under 
such  circumstances  we  cannot  expect  to  find  the  appendix  standing  out 
prominently.  I  am  sure  that  in  cases  of  recent  inflammation,  we  may 
rest  satisfied  if  we  do  not  find  the  appendix.  I  think  that  carrying  out 
the  directions  implied  in  Dr.  Fitz's  remark  might  lead  to  a  dangerous 
operation  in  which  the  surgeon  might  be  tempted  to  tear  up  the  whole 
iliac  fossa.  I  do  not  think  that  the  appendix  is  the  thing  at  fault.  In 
many  of  these  cases,  if  the  operation  is  performed  early,  it  will  consist 
simply  of  the  evacuation  of  pus  and  the  discovery  of  concretions.  It 
will  not  be  carried  to  the  point  of  searching  for  the  appendix  and 
treating  it  by  any  harsh  measures. 


REPORT  OF  A  CASE  OF   INNOMINATE  ANEURISM 

IN  WHICH  LIGATION  OF  THE  RIGHT  COMMON 

CAROTID  AND  SUBCLAVIAN  ARTERIES 

WAS  PERFORMED. 

By  JOHN  H.  PACKARD,  M.D., 

OF    PHILADELl'IIIA. 


Daniel  Boyle,  a  native  of  Ireland,  ?et.  twenty-six,  was  admitted 
into  St.  Joseph's  Hospital,  February  20,  1888,  on  account  of  injury 
received  from  a  heavy  iron  lever  used  in  working  a  steam-hammer  ; 
this  lever  had  been  suddenly  released,  and  the  end  of  it  struck  him  on 
the  upper  part  of  the  chest. 

At  the  time  of  his  entrance  he  was  in  a  state  of  profound  collapse. 
Upon  examination  the  manubrium  sterni,  inner  portion  of  right 
clavicle,  and  right  second  and  third  ribs,  were  found  markedly  de- 
pressed. When  consciousness  returned,  the  man  complained  of  violent 
pain  in  the  chest,  right  shoulder,  and  right  side  of  neck.  The  upper 
portion  of  the  right  chest  became  emphysematous.  The  respiration- 
sounds  were  harsh,  and  there  was  cough,  increasing  the  pain,  and 
attended  with  expectoration  of  bloody  and  frothy  mucus. 

The  patient  was  put  at  rest  in  bed,  and  treated  on  general  principles. 
The  deformity  gradually  diminished,  as  did  his  other  symptoms,  and 
after  about  six  weeks  he  was  allowed  to  go  about  the  ward.  In  a  few 
days,  however,  he  was  obliged  to  return  to  his  bed,  his  pains  being 
very  greatly  increased,  seeming  to  radiate  from  a  spot  near  the  right 
sterno-clavicular  joint,  shooting  down  the  sternum  and  right  arm,  as 
well  as  upward  along  the  side  of  the  neck.  He  had  a  continual  dry 
hacking  cough,  and  his  voice  became  very  hoarse.  Marked  loss  of 
power  was  noted  in  the  right  arm,  and  the  corresponding  radial  pulse 
was  weaker  than  the  left.  The  right  pupil  was  slightly  contracted ; 
and  there  was  profuse  diaphoresis,  confined  to  the  right  side  of  the  face 
and  neck. 
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Upon  close  inspection,  a  slight  pulsation  was  visible  just  above  the 
sternal  end  of  the  right  clavicle ;  and  a  distinct  thrill  was  felt  here 
with  the  hand,  as  well  as  heard  with  the  stethoscope.  This  thrill  could 
be  perceived  also  over  the  aortic  arch.  A  systolic  murmur  was  noted 
in  the  heart. 

The  diagnosis  of  innominate  aneurism  seemed  to  be  clearly  made 
out.  My  colleague  in  the  medical  ward.  Dr.  Edwards,  expressed  the 
opinion  that  the  arch  of  the  aorta  was  also  involved,  and  I  think  he 
was  correct  in  this  belief.  I  ought,  perhaps,  to  say  that  the  suspicion 
of  a  syphilitic  taint  was  not  wholly  set  aside  by  the  patient's  denial. 

None  of  the  remedies  employed  seemed  to  be  of  any  avail.  The 
man's  condition  became  more  and  more  critical,  and  we  proposed,  as 
a  last  resort,  to  tie  the  carotid  and  subclavian  arteries  simultaneously. 
A  number  of  gentlemen  who,  from  time  to  time,  saw  and  examined 
the  case,  concurred  in  regarding  this  operation  as  the  only  hope ;  and 
the  patient,  upop  the  matter  being  fully  explained  to  him,  consented 
to  submit  to  it. 

Accordingly,  on  the  13th  of  May,  I  proceeded  to  the  operation, 
having  with  me,  besides  my  colleagues,  Drs.  J.  H.  Brinton,  Cruice, 
and  Edwards,  and  Dr.  Blake,  the  resident  physician,  Drs.  John  Ash- 
hurst,  Jr.,  Hunt,  J.  B.  Deaver,  H.  W.  Deaver,  J.  W.  White,  Hopkins, 
Gorgas,  U.  S.  N.,  W.  J.  Taylor,  C.  B.  Penrose,  O.  Horwitz,  Otto, 
and  F.  A.  Packard. 

The  most  careful  antiseptic  precautions  were  observed.  No  difficulty 
was  experienced  in  the  exposure  of  the  subclavian,  which  was  isolated 
by  means  of  a  grooved  director,  curved  so  as  to  bring  the  groove  in 
its  concavity.  Along  the  groove  there  was  then  passed  a  detached 
artery-needle,  carrying  a  silk  thread,  by  means  of  which  a  stout  catgut 
ligature  was  drawn  into  place  and  firmly  tied.  This  wound  was  now 
lightly  filled  with  iodoform  gauze,  and  left  to  itself  for  the  time. 

The  carotid  artery  was  next  exposed  by  the  usual  incision  along  the 
anterior  edge  of  the  sterno-cleido-mastoid  muscle.  The  tissues  here 
were  swollen  and  engorged,  a  blister  having  been  applied  some  days 
previously  with  the  view  of  relieving  pain.  The  vein  swelled  up 
largely,  so  as  to  conceal  the  artery,  and  very  soon  the  occurrence  of 
copious  bleeding  showed  that  its  wall  had  given  way.  It  was  found 
to  bifurcate  and  to  receive  a  large  branch  just  at  the  upper  angle  of 
the  wound,  and  three  catgut  sutures  were  applied,  one  to  each  portion 
and  one  to  the  branch,  before  the  flow  of  blood  was  controlled.  A 
curved  director  was  then  passed  beneath  the  artery,  and  the  ligation 
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readily  accomplished  by  means  of  the  detached  artery  needle,  as  in  the 
case  of  the  other  vessel. 

Both  wounds  were  now  carefully  irrigated  with  sublimate  solution, 
and  then  closed  and  dressed  in  the  usual  way. 

The  temperature  immediately  after  the  operation  was  97.6°;  pulse 
96  ;  respirations  24. 

As  soon  as  the  patient  spoke,  it  was  evident  that  his  voice  was 
clearer ;  and  he  said  that  his  pains  were  relieved.  He  spoke  of  a 
curious  feeling,  as  if  his  head  was  divided  into  two  lateral  halves,  the 
right  being  fuller  than  the  left.  The  bruit  and  thrill  were  still  present, 
but  markedly  weaker. 

Next  morning,  May  14th,  he  said  he  felt  "bully."  Temperature 
98.2°;  pulse  120;  respirations  22. 

In  the  evening  his  temperature  went  up  to  100.2°;  pulse  124; 
respirations  24. 

On  the  next  day,  the  15th,  although  he  still  felt  very  well,  he  had 
occasional  turns  of  dyspnoea.  Temperature,  A.  m.,  100.6°  ;  p.  M,,  99°  ; 
pulse  136;  respirations  28. 

On  the  1 6th  his  condition  was  much  the  same,  but  he  was  more 
annoyed  by  difficulty  of  breathing. 

On  the  17th  his  symptoms  were  aggravated,  and  toward  evening  he 
had  several  severe  attacks,  during  which  he  could  only  breathe  in  the 
sitting  posture,  leaning  forward. 

Early  on  the  morning  of  the  i8th  he  died,  apparently  from  suffoca- 
tion. 

I  have  not  thought  it  necessary  to  mention  the  details  of  the  treat- 
ment, which  consisted  mainly  in  stimulation  and  support,  with  carbonate 
of  ammonium. 

No  autopsy  could  be  obtained,  the  man's  two  brothers  taking  turns 
in  watching  his  body  until  it  was  removed  by  the  undertaker.  The 
wounds  were,  however,  doing  as  well  as  possible,  with  no  sign  of 
inflammatory  action  about  them. 

I  regret  very  much  that  this  case,  having  terminated  so  unfor- 
tunately, could  not- have  been  made  more  instructive  by  the 
added  revelations  of  the  post-mortem  table.  But  it  seemed  to 
me  worth  while  to  place  it,  even  imperfect  as  it  is,  upon  record. 

Even  if  we  assume  that  there  was  a  syphilitic  taint,  the  devel- 
opment of  internal  aneurism  from  such  an  exciting  cause  may 
be  worthy  of  note. 
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As  to  the  operation  itself,  the  greater  difficulty  experienced 
in  the  ligation  of  the  carotid  than  in  that  of  the  subclavian,  was 
a  matter  of  surprise  to  me.  I  do  not  remember  to  have  seen 
the  like   recorded   in  connection  with  other  cases  of  this  kind. 

With  regard  to  the  cause  of  death,  it  is  in  my  own  opinion 
clear  that  my  colleague,  Dr.  Edwards,  was  right  in  his  suspicion 
of  involvement  of  the  aortic  arch  ;  and  that  after  the  operation, 
but  not  in  consequence  of  it,  the  wall  of  the  aorta  yielded  still 
further,  bulging  so  as  to  encroach  fatally  upon  the  calibre  of  the 
trachea. 
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THE  COMPARATIVE  MERITS  OF  TRACHEOTOMY 

AND  INTUBATION  IN  THE  TREATMENT 

OF  CROUP. 


By  GEORGE  W.  GAY.  M.D., 

SURGEON  TO  BOSTON  CITY  HOSPITAL. 


Dr.  Joseph  O'Dwyer's  method  of  intubing  the  larynx  for 
croup,  which  has  engaged  the  attention  of  the  profession  for  the 
past  few  years,  is  slowly  but  surely  crystalizing  into  its  proper 
place  as  an  important  adjuvant  to  tracheotomy.  The  novelty 
and  boldness  of  the  method  are  so  striking,  that  many  surgeons 
whose  experience  had  made  them  familiar  with  the  old  opera- 
tion hesitated,  and  very  properly  hesitated,  to  accept  the  new 
one,  until  careful  and  repeated  trials  had  demonstrated  its  value 
to  a  reasonable  extent.  That  stage  in  its  career  has  now  been 
reached.  There  can  be  no  doubt  that  it  relieves  dyspnoea; 
that  it  saves  life;  that  it  is  a  reasonably  safe  operation  to  do; 
and  that  in  the  majority  of  instances  it  is  more  easily  performed 
than  tracheotomy.  Hundreds  of  cases  of  intubation  have  now 
been  put  upon  record,  and  the  results  are  fairly  satisfactory.  The 
immediate  relief  to  the  dyspnoea  may  not,  in  the  severe  cases, 
be  as  complete  as  it  is  after  the  old  operation,  yet  it  is  usually 
sufficient  for  all  practical  purposes.  Intubation  has  met  with 
opposition,  but  in  spite  of  its  dangers  and  inconveniences,  from 
which  no  method  of  treating  these  affections  is  free,  its  advan- 
tages are  gradually  forcing  themselves  upon  the  profession,  as 
experience  becomes  more  extensive.  The  operation  calls  for 
much  patience  and  perseverance  in  the  after-treatment,  more 
especially  in  the  feeding  of  the  child,  and  for  this  reason,  if  for 
no  other,  the  surgeon  should   hesitate   to   pass   a  final  opinion 
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upon  its  merits,  until  he  has  seen  a  goodly  number  of  cases.  It 
will  be  the  object  of  this  brief  paper  to  set  before  you,  as  clearly 
as  I  am  able,  the  advantages  and  disadvantages  of  the  two 
methods  of  relieving  the  dyspncea  arising  from  acute  mem- 
branous laryngitis. 

In  considering  this  subject  the  first  point  to  engage  our  atten- 
tion is  the  comparative  results  of  the  different  modes  of  treat- 
ment. Which  operation  saves  the  more  lives  ?  All  other 
questions  are  secondary  to  this  one.  If  it  appears  from  expe- 
rience that  intubation  saves  as  many,  or  about  as  many 
patients,  as  tracheotomy,  then,  whatever  may  be  its  dangers 
or  its  disadvantages,  it  justly  claims  a  careful  and  thorough 
trial  at  the  hands  of  all  who  are  called  upon  to  treat  this  most 
serious  affection. 

Statistics  are  proverbially  unsatisfactory,  and  at  times  they 
are  positively  misleading  ;  yet  in  trying  to  decide  the  question 
at  issue  more  or  less  dependence  must  necessarily  be  placed 
upon  them.  Agnew,  Lovett  and  Monroe,  Mastin,  Stern,  and 
others  have  given  us  the  results  of  many  thousands  of  cases  of 
tracheotomy,  and  while  the  rate  of  recovery  varies  greatly  in 
the  different  groups,  yet  a  fair  average  may  be  put  at  about 
twenty-eight  per  cent.  One  of  the  latest,  as  well  as  the  largest 
collections  of  statistics  of  this  operation  was  very  carefully  made 
last  year  (1887)  by  Drs.  R.  W.  Lovett  and  John  C.  Monroe 
{American  Journal  of  the  Medical  Sciences,  July,  1887)  formerly 
house-surgeons  at  the  Boston  City  Hospital.  They  collated 
nearly  22,000  cases  from  every  available  source,  taking  especial 
care  to  avoid  duplication.  As  a  rule,  they  rejected  all  groups  of 
cases  under  five,  and  mostly  those  under  ten,  "for  the  reason," 
as  they  say,  "that  recoveries  predominate  enormously  in  the 
very  small  groups."  "It  was  considered  that  to  count  such 
groups  would  be  misleading,  and  they  were  all  rejected, 
whether  favorable  or  not,  because  they  were  not  considered 
representative."  Twenty-eight  per  cent,  of  these  cases  resulted 
in  recovery.  The  percentage  of  recoveries  in  Agnew's  cases 
(Max.  J.  Stern,  M.D.,  Medical  Register,  November  12,  1887)  was 
26  per  cent.,  as  was  also  that  in  Monti's  collection.     Dr.  Wm. 
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M.  Mastin  has  gathered  860  operations  from  American  sources. 
Of  these,  195  were  saved  (22  per  cent.).  The  following  Ameri- 
can statistics  are  not  included  in  Mastin's  tables.  H.  Z.  Gill 
{Annals  of  Surgery,  April,  1881)  reports  151  tracheotomies  per- 
formed in  Illinois,  with  38  recoveries  (25  per  cent).  In  over 
100  tracheotomies  Dr.  John  H.  Ripley,  of  New  York,  saved  33 
per  cent.  Dr.  C.  G.  Jennings,  of  Detroit,  has  had  18  successful 
cases  in  t^-j  operations,  Dr.  C.  T.  Parkas  {American  Lancet,  Novem- 
ber, 1886)  has  had  18  recoveries  in  31  cases.  My  own  cases  of 
tracheotomy  for  croup  amount  to  103.  Of  these,  35  recovered 
(33  per  cent.). 

Previous  to  January,  1887,  which  was  about  the  time  of  the 
introduction  of  intubation  into  our  city,  327  tracheotomies  had 
been  performed  at  the  Boston  City  Hospital  (Lovett  and  Mon- 
roe, op.  cit.).  Most  of  these  cases  had  occurred  since  1880. 
Ninety-five  patients  recovered,  making  the  rate  29  per  cent. 
Since  intubation  has  come  into  vogue  in  that  institution,  57 
patients  have  been  tracheotomized,  but  only  7  have  recovered. 
This  high  death-rate  is  due  to  the  fact  that,  as  a  rule,  only  the 
severest  cases,  or  those  in  which  the  new  operation  failed  to 
give  relief,  were  subjected  to  the  old  method.  Of  these  57 
patients,  27  were  under  3  years  of  age;  25  died. 

It  is  a  well-known  fact  that  children  suffering  from  croup  are 
seldom  sent  to  a  hospital,  until  all  measures  other  than  surgical 
have  been  fairly  tried.  The  hospital  being  the  last  resort,  the 
patients  are  often  in  a  most  deplorable  condition  upon  their 
arrival,  and  are  very  unpromising  subjects  to  undergo  any  sort 
of  treatment.  It  has  always  been  the  rule  in  the  City  Hospital 
to  insert  a  tube,  or  at  least  to  make  the  attempt,  in  every  in- 
stance however  desperate  the  condition  of  the  patient  might  be. 
Such  being  the  fact,  the  results  of  the  operation  as  given  above 
are  reasonably  satisfactory. 

Dr.  O'Dwyer  thinks  that  the  published  records  of  the  results 
of  tracheotomy  are  too  highly  colored;  that  the  operation  is 
not  as  successful  as  the  literature  upon  the  subject  would  lead 
one  to  suppose.  He  says  "that,  with  rare  exceptions,  only  the 
few  operators  who  have  good  results  publish  their  cases,  which 
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is  a  mere  bagatelle  compared  with  the  whole  number  operated 
on  "  {Medical  Record,  October  29,  1887).  If  this  be  true  in  rela- 
tion to  tracheotomy,  it  is  difficult  to  understand  why  the  same 
statement  may  not  be  made  in  regard  to  intubation.  Both 
operations  are  resorted  to  for  the  same  affection,  oftentimes 
under  similar  conditions  and  by  the  same  operators,  and,  so  far 
as  experience  has  taught  us,  the  results  of  intubation  are  not  so 
uniformly  successful  as  to  preclude  the  possibility  of  silence  on 
the  part  of  timid  or  sensitive  practitioners. 

From  careful  inquiries,  and  from  my  personal  knowledge  of 
the  matter,  I  feel  justified  in  stating  that  from  one-fourth  to  one- 
third  of  the  tracheotomized  patients  in  Boston  and  vicinity  re- 
cover. Applying  this  statement  to  the  subject  at  large,  I  think 
that  reliable  statistics  will  warrant  us  in  accepting  it  as  a  fair 
conclusion  of  this  part  of  our  inquiry. 

Such  being  the  record  of  tracheotomy,  what  is  the  verdict  of 
about  three  years'  experience  with  intubation?  Dr.  O'Dwyer 
(correspondence),  whose  skill  in  inventing,  and  whose  persever- 
ance in  developing  and  perfecting  the  operation  are  worthy  of 
all  praise,  has  performed  it  205  times.  Forty-seven  patients  got 
well.  It  is  but  fair  to  state  that  65  of  these  operations  were  done 
during  the  experimental  stage  of  the  method  with  various  kinds 
of  tubes,  and  upon  foundlings  who  were  in  a  very  unfavorable 
condition  to  withstand  the  disease.  Omitting  these  cases,  and 
his  record  stands  thus:  operations,  140;  recoveries,  38  (27  per 
cent.).  Dr.  Dillon  Brown  writes  me  that  he  has  performed  the 
operation  190  times,  and  has  had  51  recoveries  (26  per  cent.). 
He  operates  late,  when  the  symptoms  are  severe,  and  only  after 
a  thorough  trial  of  other  measures  has  been  made.  Dr.  F.  E. 
Waxham  {^Intubation  of  the  Larynx,  p.  105)  has  operated  upon 
150  patients,  41  of  whom  recovered  (27  per  cent.).  He  has  col- 
lected 1072  cases  of  intubation,  showing  a  rate  of  recovery  of 
27  per  cent.  Dr.  Frank  Huber  (correspondence)  has  intubed 
94  patients:   37  were  saved  (39  per  cent.). 

Dr.  Stern  (op.  cit.)  has  collected  953  cases,  of  which  252  (26 
per  cent.)  recovered.  Dr.  E.  Fletcher  Ingals  {New  York  Medical 
Journal,  ]\x\y  2  and  9,  1887)  has  brought   together   514   cases> 
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most  of  which  had  never  been  published;  134  were  successful 
(26  per  cent.).  Intubation  was  first  done  at  the  Boston  City- 
Hospital  in  December,  1886.  With  varying  results,  it  has 
grown  in  favor,  and  is  now  the  accepted  mode  of  treatment  for 
the  majority  of  cases  of  croup.  It  has  been  performed  in  that 
institution  107  times  for  this  affection;  26  patients  recovered 
(24  per  cent.).  The  ages  ranged  from  seven  gionths  to  fourteen 
years.  The  youngest,  who  recovered,  was  nineteen  months  old; 
she  wore  the  tube  more  or  less  for  sixteen  days.  The  oldest 
was  ten  years,  but,  as  she  wore  the  tube  only  one  day,  the  case 
must  be  considered  a  light  one.  Another  patient,  aged  twelve 
years,  was  relieved  for  a  short  time  by  the  laryngeal  operation, 
but  tracheotomy  was  finally  necessitated  to  ease  the  dyspncea. 
She  died  in  a  week  from  bronchial  croup  and  septicaemia.  In 
ten  instances  both  operations  were  performed;  all  were  fatal. 
They  were  desperate  cases,  accompanied  with  a  good  deal  of 
exudation  and  sepsis. 

The  ages  of  92  cases  of  intubation  at  the  City  Hospital  were 
as  follows : 

Under  one  year, 

1  to    2  years 

2  to    3     " 

3  to  5  " 
5  to  7  " 
7  to  14     " 

Total  number  92,  with  26  recoveries. 

In  15  cases  the  age  was  not  given,  but  the  patients  were  all 
young  ;  they  were  in  the  last  stages  of  the  disease  when  ad- 
mitted, and  they  all  died.  It  will  be  noticed  that  the  ratio  of 
recoveries  gradually  increased  with  the  age  of  the  child  up  to 
seven  or  eight  years,  when  it  began  to  diminish.  Such  was  the 
fact  in  1600  cases  of  tracheotomy  collected  by  Lovett  and 
Monroe  (op.  cit.)  from  Cohen,  Mastin,  and  others.  From  20 
per  cent,  in  children  under  two,  the  percentage  ran  up  to  40  per 
cent,  at  eight  years  of  age.  A  similar  result  obtains  in  the  327 
tracheotomies  at  the  City  Hospital. 
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The  results  of  intubation  in  the  experience  of  different  opera- 
tors presents  as  great  a  variation  as  do  those  in  tracheotomy. 
While  O'Dwyer,  Brown,  and  Waxham  save  about  i  in  4,  Huber 
and  Montgomery  (Stern,  op.  cit.)  save  i  in  2;  O'Shea  and  Van 
Fleet  save  i  in  3;  Northrup  and  Dendard  i  in  5,  Jennings  i  in 
10   Cheatham  i  in  15,  and  A.  B.  Strong  i  in  31. 

If  the  statistics  of  either  operation  prove  anything,  it  is  that 
the  type  of  the  disease  determines  to  a  great  degree  the  result 
of  treatment.  The  light  cases  will  get  well,  and  the  worst  cases 
will  die  after  either  operation. 

It  is  claimed  that  more  patients  under  three  years  of  age  re- 
cover after  intubation  than  after  tracheotomy.  Waxham  gives 
52  cases,  with  13  recoveries  (25  per  cent.);  Huber  (correspond- 
ence) 49  cases,  of  which  17  were  successful  (34  per  cent.).  In 
Dr.  O'Dwyer's  100  cases  in  private  practice,  35  were  under 
three,  and  5  recovered  (14  per  cent.).  Stern  has  analyzed  519 
cases  of  intubation  under  three  and  one-half  years  of  age,  and 
finds  that  23  percent,  recovered.  Comparing  these  results  with 
1300  tracheotomies  reported  by  Bourdillat,  he  finds  that  intuba- 
tion gives  more  recoveries  under  four  and  a  half  years,  after 
which  period  the  old  operations  appear  to  be  more  successful. 

Twenty-nine  of  the  107  City  Hospital  cases  of  intubation  were 
under  three  years  of  age.  Of  this  number,  4  recovered  (13  per 
cent.)  —  an  experience  which  corresponds  very  closely  with 
O'Dwyer's.  It  is  a  singular  fact  that  in  83  tracheotomies,  under 
three,  performed  in  this  institution,  the  ratio  of  recovery  was 
nearly  the  same;  namely,  12  per  cent.,  there  being  10  successful 
terminations.  Mastin  reports  32  tracheotomies  under  three 
years,  with  5  recoveries  (16  per  cent.).  While  the  weight  of 
evidence  at  present  tends  to  substantiate  the  claim  of  the  supe- 
riority of  intubation  in  young  children,  further  experience  is 
desirable  before  the  question  can  be  considered  as  definitely 
settled. 

To  recapitulate:  Dr.  O'Dwyer,  with  a  modesty  and  scientific 
candor  worthy  of  emulation,  gives  us  his  experience  with  the 
new  operation  (would  that  he  had  given  us  his  results  with  the 
old  one),  and  wisely  awaits  the  verdict,  which  time  and  further 
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trial  will  surely  render.  Waxhani  thinks  that  more  young 
children,  and  as  many  older  ones  recover  after  the  new  method. 
Stern  reports  the  percentage  of  success  as  about  the  same  from 
both  operations;  namely,  26  per  cent.  Sajous  {Ne-M  York  Medi- 
cal Journal,  July  23.  1887)  thinks  that  the  old  method  is  the 
more  successful.  "  Skilled  tracheotomy  will,  I  believe,  save  more 
cases  than  intubation,  but  the  operators  seem  to  be  few  who  can 
obtain  the  best  results."  "I  think  tracheotomy  will  save  every 
case  that  intubation  can,  and  a  great  many  more."  (C.  G.  Jen- 
nings, Trans.  Mich.  Med.  Soc,  1887.) 

Three  hundred  and  twenty-seven  cases  of  tracheotomy,  and 
one  hundred  and  seven  cases  of  intubation  performed  at  the 
Boston  City  Hospital,  show  but  a  small  difference  in  the  results 
(five  per  cent.).  So  far,  the  old  method  has  the  larger  ratio  of 
success,  but  the  number  of  intubations  is  not  yet  large  enough 
to  determine  definitely  the  relative  value  of  the  two  operations 
in  saving  life.  I  trust  that  I  may  be  pardoned  for  quoting  the 
following  remarks  from  one  of  Dr.  O'Dwyer's  letters  in  relation 
to  this  matter:  "  From  the  large  number  of  cases  of  croup  treated 
at  the  Boston  City  Hospital,  it  certainly  affords  the  best  oppor- 
tunity for  the  study  of  this  disease  to  be  found  anywhere  in  this 
country.  When  you  shall  have  accumulated  the  same  number 
of  intubations  that  you  have  had  tracheotomies,  it  will  settle  the 
question  of  the  comparative  methods  of  the  two  operations  in 
saving  life,  better  than  thousands  of  cases  collected  from  various 
sources." 

It  may  appear  to  some  that  sufficient  evidence  has  not  yet 
been  accumulated  to  settle  definitely  the  point  at  issue,  but  I 
think  that  after  making  due  allowance  for  that  enthusiasm 
which  naturally  attends  anew  and  important  surgical  procedure, 
the  facts  available  at  present  go  to  show  that  nearly,  if  not  quite, 
as  many  patients  recover  after  intubation  as  after  tracheotomy. 
This  is  a  triumph  for  the  new  method  which  ought  to  please  even 
its  most  ardent  admirers. 

It  having  been  shown  by  the  most  reliable  facts  and  figures 
at  hand  that  intubation  is  reasonably  efficient  in  relieving 
dyspnoea,  and  in   saving   life,  several   other  points  now  present 
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themselves  for  consideration,  and  among  them  is  the  compara- 
tive ease  and  facility  of  performing  the  operation  itself  It  is 
undoubtedly  true  that  as  the  new  method  does  not  require  the 
knife,  nor  an  anaesthetic,  permission  to  do  it  is  more  readily 
given.  For  these  reasons  an  earlier  interference  is  practicable, 
thereby  conserving  the  strength  of  the  child.  It  is  difficult  to 
understand  the  assertion  made  by  some  writers,  that  it  is  an 
easy  operation  to  perform.  "You  will  find  no  difficulty  in 
doing  intubation,"  says  one;  "the  child  is  swathed,  the  gag  is 
in,  the  tube  is  in,  the  thread  is  out,  the  gag  is  out,  and  the  re- 
lieved and  bewildered  child  is  looking  about,  coughing,  and  quite 
unable  to  comprehend  the  surroundings  "  (W.  P.  Northrup,  M.D., 
Medical  Record.  December  ii,  1886),  This  is  a  brilliant  picture, 
and  while  it  maybe  true  in  numerous  instances  in  the  hands  of 
an  expert,  yet  very  many  physicians,  who  will  be  called  upon  to 
do  the  operations,  are  not  experts,  and  to  them  the  above  asser- 
tions will  be  misleading.  O'Dwyer's  remarks  upon  this  point 
would  seem  to  be  more  in  accordance  with  common  experi- 
ence. "  Nothing  could  be  more  erroneous  than  the  prevalent 
opinion,  that  it  is  an  easy  matter  to  place  a  tube  in  the  larynx 
or  remove  it,  but  I  am  satisfied  that  a  single  trial  will  serve  to 
convince  most  persons  of  this  fact"  (O'Dwyer,  Medical  Record, 
December  ii,  1886).  Hence  the  importance  of  practising  the 
method  upon  the  cadaver. 

Intubation  is  often  a  difficult  operation  to  perform  upon 
patients  under  three,  or  over  twelve  or  fourteen  years  of  age, 
and  at  any  age  if  the  epiglottis  and  neighboring  structures  are 
much  swollen  and  infiltrated.  In  young  children  the  space  in 
which  the  necessary  manipulations  take  place  is  limited,  the 
larynx  is  small,  deep  and  movable,  and  made  more  so  by  the 
struggles  of  the  patient.  In  adults  it  is  difficult  to  reach  the  top 
of  the  larynx  with  forefinger,  except  when  they  try  to  vomit  or 
cough  or  swallow.  During  these  efforts  the  larynx  is  raised 
sufficiently  to  be  felt,  and  a  quick,  dexterous  motion  will  usually 
carry  the  tube  to  its  destination.  If  the  parts  are  extensively 
infiltrated  and  thickened,  it  is  by  no  means  easy  to  determine 
the  different  structures   by  the  touch,  while  the  exhausted  con- 
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dition  of  the  patient  often  demands  that  the  least  possible 
amount  of  time  shall  be  consumed  in  placing  the  tube.  Several 
fatalities  have  occurred  under  these  circumstances,  and  unless 
one  is  reasonably  familiar  with  the  operation,  and  can  do  it 
quickly  without  using  force,  a  careful  tracheotomy  would  proba- 
bly be  a  safer  procedure.  A  moderate  experience  will  enable 
most  surgeons  to  do  the  operation  with  comparative  ease  and 
facility,  except  under  the  conditions  above  mentioned,  but  who- 
ever thinks  that  intubation  consists  in  simply  sliding  a  tube 
down  the  throat,  as  he  would  a  sponge  probang,  will  probably 
have  ample  reason  to  change  his  mind  before  he  has  operated 
upon  many  young,  or  upon  many  very  sick  children. 

In  doing  this  operation  one  fact  should  always  be  borne  in 
mind,  and  that  is,  that  no  force  is  required  to  enter  the  larynx. 
If  the  tube  does  not  pass  along  easily,  then  the  direction  is 
wrong.  O'Dwyer  mentions  two  cases  in  which  the  autopsy 
revealed  a  perforation  of  the  walls  of  the  larynx  from  too  great 
force.  A  cool  head,  steady  nerves,  and  gentle  manipulations 
are  essential  to  a  proper  performance  of  this  operation. 

It  is  often  more  difficult  to  remove  than  to  introduce  the 
O'Dwyer  tube  :  The  calibre  is  small,  the  inner  surface  coated 
with  secretion,  making  it  slippery  and  difficult  to  hold,  the 
larynx  is  deep  and  movable,  which  added  to  the  struggles  of  the 
child,  make  the  manipulation  anything  but  easy.  Care  is  to  be 
taken  that  the  forceps  be  not  opened  till  they  have  entered  the 
tube,  as  the  larynx  is  liable  to  be  lacerated. 

Tracheotomy,  like  intubation,  maybe  easy  or  difficult  accord- 
ing to  circumstances.  Every  one  knows  how  difficult  it  is  to  do 
in  young  and  fat  children,  as  the  trachea  lies  deep  in  the  neck, 
is  small,  soft,  and  movable,  the  veins  are  large  and  tortuous,  and 
hemorrhage  is  likely  to  be  free,  thus  obscuring  the  parts  and 
delaying  the  surgeon.  Under  these  circumstances  intubation  is 
undoubtedly  the  better  procedure  in  a  majority  of  cases.  Should 
the  patient  be  greatly  prostrated  from  sepsis  or  other  cause, 
both  operations  are  attended  with  danger,  and  the  physician 
would  do  well  to  select  the  one  with  which  he  is  the  most 
familiar. 
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For  several  years  I  have  discarded  sulphuric  ether  as  an  an- 
aesthetic in  tracheotomy.  It  produces  congestion  of  the  mucous 
membrane  and  increased  secretion  to  such  an  extent  as  to 
increase  the  dyspnoea,  in  many  instances  to  a  dangerous  degree; 
spasm  of  the  glottis  is  also  likely  to  follow,  thus  adding  another 
element  of  embarrassment  to  a  condition  already  sufficiently 
grave.  Chloroform  usually  acts  very  kindly  in  these  cases,  and 
unless  the  child  is  unconscious,  or  partly  so,  it  is  my  custom  to 
give  a  few  whiffs — ^just  enough  to  benumb  the  incision  in  the 
skin.  After  that  is  divided,  this  operation  is  attended  with 
little  pain,  and  is  better  completed  without  further  anaesthesia, 
thereby  lessening  or  entirely  avoiding  shock.  With  plenty  of 
assistance  the  operation  can  be  satisfactorily  done  without  any 
anaesthetic. 

Tracheotomy  can  be  done  with  the  aid  of  one  good  assistant. 
Intubation  requires,  at  least,  two.  If  the  operator  cares  for  the 
integrity  of  his  left  forefinger,  he  will  see  to  it  that  the  gag  is 
intrusted  to  a  reliable  person,  to  one  who  will  not  allow  it  to  be 
displaced  by  the  tongue,  or  in  the  struggles  during  the  brief 
period  of  suffocation  while  the  tube  is  being  placed.  Ingals 
mentions  a  case  of  diphtheria  in  a  physician  contracted  from  a 
bite,  which  proved  fatal.  A  patient  can  be  quieted  with  chloro- 
form during  tracheotomy,  but,  in  doing  the  new  operation, 
reliance  must  be  placed  upon  the  strength  and  steadiness  of  the 
assistants.  In  an  emergency  the  old  operation  can  be  done  with 
less  aid  than  the  new,  but  to  do  either  comfortably,  the  same 
help  is  required  in  the  one  as  in  the  other. 

As  time  goes  on,  it  will  probably  be  found  that  as  many 
patients  perish  while  undergoing  the  new  operation  as  the  old. 
The  dangers  in  tracheotomy  are  collapse  and  hemorrhage,  and 
yet  the  deaths  which  occur  upon  the  table  are  not  common. 
Ten  of  the  City  Hospital  cases  proved  fatal  in  that  manner. 
"  Two  of  these  evidently  died  of  heart-failure,  for  they  stopped 
breathing  before  the  trachea  was  opened,  and  had  but  slight 
hemorrhage.  Four  had  profuse  hemorrhage,  and  two  died  of 
shock    some    little    time    after   the   tube  was  put  in  place  and 
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everything  seemed  favorable.     In  the  remaining  two  cases  the 
records  are  not  full"  (Lovett  and  Monroe,  op.  cit.) 

The  most  serious  accident  liable  to  occur  during  intubation  is 
the  obstruction  of  the  tube  or  trachea  by  dislodged  membrane 
or  other  secretion.  Fortunately,  it  is  not  a  common  occurrence, 
but  it  calls  for  prompt  action  to  save  the  patient.  The  tube  is 
to  be  removed,  and  unless  the  efforts  of  nature  are  sufficient  to 
clear  the  air-passages,  the  trachea  should  be  opened  at  once 
and  artificial  respiration  resorted  to  if  necessary.  In  fact,  the 
new  operation  should  not  be  undertaken  in  severe  cases  of 
membranous  croup  without  having  the  facilities  for  tracheotomy 
at  hand  for  an  emergency. 

To  one  not  familiar  with  the  new  method,  the  rapid  respira- 
tion, 60  to  80  per  minute,  sometimes  present,  might  seem  to  be 
due  to  the  small  calibre  of  the  tube.  Such,  however,  is  not  the 
fact  in  my  experience,  as  I  have  done  tracheotomy  under  these 
circumstances  without  making  the  slightest  difference  in  the 
rapidity  of  the  breathing.  This  symptom  means  bronchial 
croup  or  pneumonia,  and  is  not  due  to  the  lack  of  space  in  the 
tube  of  either  kind. 

Some  difference  of  opinion  exists  in  the  profession  as  to  the 
amount  of  care  and  skill  required  in  the  after-treatment  of  in- 
tubed  patients.  I  suppose  no  one  will  question  the  desirability 
of  having  skilled  assistance  at  hand  for  three  or  four  days  after 
both  operations,  but  in  very  many  instances  this  is  impossible. 
The  points  to  be  decided  are,  What  operation  should  be  done  in 
cases  where  the  after-treatment  must  be  left  principally  to  a 
nurse  or  to  persons  with  ordinary  tact  and  ability,  and  what  one 
is  to  be  chosen  when  the  tube  can  recieve  no  attention  of  con- 
sequence? In  well-appointed  hospitals,  where  reliable  aid  is 
always  available,  these  questions  are  of  less  importance  than  in 
sparsely  settled  districts,  or  when  the  patient  lives  miles  away 
from  a  physician  or  other  competent  assistance.  The  trache- 
otomy tube  always  requires  more  or  less  care  to  keep  it  clear, 
but  any  one  of  ordinary  tact  can  soon  learn  to  do  it  by  means 
of  feathers,  straw,  instillations,  and  so  on.     In  an   emergency, 
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the  string  may  be  cut,  both  tubes  removed,  and  the  wound  kept 
patent  by  means  of  a  dilator  until  the  obstruction  is  relieved. 

On  the  other  hand,  while  the  O'Dwyer  tube  is  much  less 
liable  to  become  filled  up,  yet  it  does  "gum,"  or  it  is  suddenly 
occluded  in  some  cases,  and,  unless  it  is  coughed  out,  it  must  be 
removed  and  cleaned.  Of  course,  no  one  can  do  this  unless  he 
has  had  some  training  and  experience.  Herein  lies  one  of  the 
dangers  of  this  method.  If  the  patient  cannot  relieve  the  dyspncea 
by  ejecting  the  tube,  he  must  bear  it  as  best  he  can  till  help 
arrives.  Death  occasionally  takes  place  under  these  circum- 
stances. Whether  the  obstruction  be  slow  or  sudden,  an  ordi- 
nary attendant  can  take  care  of  a  tracheal  but  not  of  the  larjm- 
geal  tube. 

The  testimony  of  one  of  our  best  nurses,  who  has  had  a  good 
deal  of  experience  in  taking  care  of  both  classes  of  cases,  is 
interesting  in  this  connection.  She  says:  "In  a  hospital,  or 
wherever  a  physician  is  within  easy  call,  I  had  rather  take  care 
of  intubations.  Under  the  opposite  conditions,  I  should  feel 
safer  with  tracheotomy."  The  reason  for  this  is  that  it  is  some- 
times necessary  to  replace  the  O'Dwyer  tube  immediately  to 
prevent  suffocation.     This  is  especially  true  in  septic  children. 

In  cases  where  the  tube  can  receive  no  attention  whatever,  as 
among  the  very  poor,  etc.,  intubation  is  probably  the  better 
procedure.  Some  risk  must  be  taken  under  these  circumstances, 
aud  as  the  danger  from  sudden  or  gradual  obstruction  is  not 
very  great  after  the  new  method,  this  would  seem  to  be  the  best 
one  for  the  occasion. 

As  to  the  relative  amount  of  work  and  care  involved  in  the 
after-treatment  of  the  two  operations,  it  may  be  said  that  a 
good  nurse  will  find  plenty  to  do  after  both.  "The  time  we 
used  to  spend  in  taking  care  of  the  tracheal  tube  is  now  occu- 
pied in  feeding  the  children,  but,  on  the  whole,  it  is  less  work 
and  more  agreeable  to  take  care  of  intubations."  So  says  the 
nurse  above  referred  to,  and  the  testimony  of  the  house-surgeons 
is  all  in  the  same  direction. 

In  many  instances  it  requires  great  tact,  patience,  and  perse- 
verance to  give  intubed  children  sufficient  nourishment.     Liquids 
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choke  them  more  or  less,  and  too  often  they  have  no  appetite 
for  solids.  Occasionally  a  child  gets  frightened  and  refuses  to 
make  any  effort  to  take  anything,  in  which  case  tracheotomy  is 
advisable.  Soft  solids,  like  ice  cream,  mush,  eggs,  etc.,  are 
valuable  articles  of  diet  under  these  circumstances,  and  some- 
thing can  be  done  by  means  of  nutritive  enemata. 

Rarely  is  there  any  difficulty  met  with  in  feeding  tracheoto- 
mized  children.  In  the  very  sick  there  may  be  a  total  want  of 
appetite  for  even  liquids.  The  power  to  swallow  is  also  occa- 
sionally impaired  by  paralysis  of  the  muscles  of  deglutition, 
which  allows  the  fluids  to  return  from  the  nose,  or  even  to  enter 
the  trachea,  and  find  exit  through  the  tube.  This  seldom 
occurs  except  in  very  septic  cases,  and  even  then  it  is  far  from 
common.  As  a  rule,  the  power  to  swallow  is  not  interfered  with 
by  tracheotomy. 

A  great  deal  has  been  said  and  written  about  "food  pneumonia," 
and  other  affections  caused  by  the  entrance  of  food  to  the  lungs, 
via  the  laryngeal  tube.  It  is  true  that  patients  cough  and  choke  a 
good  deal  while  taking  liquids,  but  at  the  autopsies,  pathologists 
do  not  find  any  evidence  of  food  in  the  finer  bronchi.  Dr.  North- 
rup  {Medical  Record,  December  ii,  1886)  has  reported  107 
autopsies  made  at  the  New  York  Foundling  Asylum,  in  which 
special  attention  was  paid  to  this  point,  and  no  evidence 
whatever  was  found  to  show  that  the  extension  of  the  disease 
was  due  to  the  presence  of  a  foreign  body,  such  as  milk  or 
other  food.  Surely  if  a  hundred  post-mortem  examinations 
made  with  reasonable  care  and  intelligence  do  not  reveal  the 
existence  of  this  alleged  condition,  that  question  may  be  con- 
sidered settled  for  the  present. 

It  is  a  well-established  fact,  that  in  a  large  proportion  of  the 
fatal  cases  of  croup,  death  is  due  to  an  extension  of  the  disease 
to  the  deeper  air-passages  producing  bronchial  croup  or  pneu- 
monia. It  has  been  claimed  that  intubation  would  prevent  this 
complication  to  a  great  extent,  for  the  reason  that  the  air  thus 
gains  entrance  to  the  lungs  through  the  natural  channels.  Ex- 
perience does  not,  as  yet,  seem  to  substantiate  that  assertion. 
In  50  of  O'Dwyer's  73  fatalities  death  was  due  to  an  extension 
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of  the  disease.  Of  the  109  deaths  reported  by  Waxham,  69 
perished  in  this  manner.  The  cause  of  death  in  the  majority  of 
fatal  cases  of  intubation  at  the  City  Hospital  was  bronchial  ex- 
tension. In  fact  they  died  from  the  same  causes,  in  the  same 
manner,  and  in  about  the  same  time  after  the  new  operation  as 
they  formerly  did  after  the  old  one  of  tracheal  section. 

Dr.  O'Dwyer  uses  the  following  language  in  relation  to  this 
subject:  "Although  pneumonia  is  not  an  uncommon  sequel  of 
intubation  of  the  larynx  and  of  tracheotomy,  I  believe  the  prin- 
cipal factor  in  its  causation  after  both  operations  is  the  impair- 
ment of  the  expulsive  power  of  the  cough  from  the  inability  to 
close  the  glottis,  and  tlie  consequent  retention  of  the  irritating 
substances  in  the  bronchi,  and  not  the  entrance  of  extraneous 
substances  through  the  tube"  (O'Dwyer,  op.  cit.).  Others  ascribe 
the  frequency  of  these  affections  in  tracheotomized  patients  to 
the  fact,  that  the  air  enters  the  lungs  directly,  without  having 
been  warmed  and  moistened  by  passing  through  the  normal 
channels. 

I  venture  to  express  my  doubts  as  to  the  soundness  of  either 
of  the  above  opinions.  So  far  as  we  know,  at  present  bronchial 
croup  is  just  as  frequent,  and  just  as  fatal  in  cases  which  have 
received  no  surgical  treatment  whatever,  and  in  which  the  power 
to  cough  and  expectorate  has  not  been  interfered  with.  The 
only  difference  to  be  noticed  is,  that  the  patients  live  longer  in 
consequence  of  the  operation,  thus  allowing  the  secondary  affec- 
tions to  reach  a  greater  degree  of  development.  It  is  the  natural 
tendency  of  the  exudation  process  to  extend  in  all  directions 
downward  to  the  bronchi  and  smaller  tubes,  as  well  as  upward 
to  the  nares  and  so  on,  in  spite  of  any  and  all  methods  of  treat- 
ment. Speaking  in  general  terms,  we  can  neither  prevent  it,  nor 
cure  it.  Such  being  the  facts,  as  is  conclusively  shown  by  the 
experience  of  a  multitude  of  observers,  it  is  unnecessary  to  ascribe 
the  causation  of  these  secondary  affections  to  any  mode  of  treat- 
ment, until  a  reasonable  array  of  facts  can  be  brought  forward  to 
substantiate  the  assertion. 

While  it  is  always  desirable  on  general  principles  to  avoid  a 
wound  in  the  skin,  yet  that  made  in  doing  tracheotomy  seldom 
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gives  much  trouble,  or  does  much  harm.  "  Diphtheria  of  the 
wound  was  noted  in  only  6  of  the  327  cases  ;  3  of  these  recov- 
ered "  (Lovett  and  Monroe,  op.  cit.). 

The  septic  material  or  poison  does  not  enter  the  system  in 
that  way.  It  has  gained  admission,  as  a  rule,  long  before  there 
is  any  occasion  to  make  a  wound  ;  and,  moreover,  the  septic 
cases  pursue  the  same  course,  whether  an  incision  has  been 
made  or  not.  It  is  rare  for  the  tissues  to  slough  or  abscesses  to 
form,  or  other  untoward  local  event  to  occur  in  these  cases. 
This  objection  to  tracheotomy  is  more  theoretical  than  practical. 

The  tracheotomy  tube  occasionally  irritates  the  trachea,  and 
produces  exuberant  granulations.  So  likewise  does  the  laryn- 
geal tube.  Northrup  found  ulceration  in  five  autopsies  caused 
by  the  irritation  of  the  lower  end  of  the  tube  upon  the  anterior 
wall  of  the  wind-pipe.  These  complications  are  not  common, 
however,  and  they  need  not  deter  us  from  choosing  either 
method  in  accordance  with  the  other  conditions  present  in  the 
case. 

A  final  word  as  to  the  after-effects  of  each  operation  upon  the 
voice  and  general  health.  Drs.  Lovett  and  Monroe  (op.  cit.) 
personally  investigated  56  cases  of  tracheotomy  with  these  two 
objects  in  view.  The  operation  in  every  case  had  been  done  at 
least  a  year  previous  to  the  examination.  "Fifteen  cases  were 
seen  from  one  to  two  years  after  operation  ;  16  cases  in  three 
years;  12  cases  in  four  years;  2  cases  in  five  years;  6  cases  in 
six  years;  4  cases  in  seven  years;  and  i  case  in  twenty-one 
years."  There  had  been  no  deaths  in  this  number  of  cases  (56), 
and  53  were  found  to  be  in  good  general  health.  None  of  them 
had  had  a  second  attack  severe  enough  to  call  for  surgical  inter- 
ference ;  only  6  were  liable  to  sore  throats,  a  remarkably  small 
proportion. 

The  voice  was  clear  in  all  but  4  cases;  and  in  these  the  im- 
pairment was  not  grave.  One  could  not  sing  as  high  as  she 
could  before  the  operation,  but  laryngitis  without  operation  pro- 
duces this  effect  upon  the  voice  at  times,  so  that  all  the  trouble 
cannot  be  fairly  laid  to  the  treatment. 

The  residences  of  seventeen  children,  in  whom  intubation  was 
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performed  at  the  City  Hospital,  have  been  visited  by  Dr.  C.  M. 
Whitney,  formerly  house  surgeon,  at  periods  varying  from  two 
to  fourteen  months  after  the  operation.  One  child  had  died  a 
month  after  the  onset  of  the  disease  from  some  cerebral  affection, 
probably  the  result  of  sepsis.  All  the  other  children  were  well. 
Every  one  of  them  had  been  hoarse  for  a  term  ranging  from  two 
to  twelve  weeks.  One  had  aphonia  for  two  weeks.  The  voice  in 
the  fatal  case  mentioned  above  never  returned  after  the  operation. 
So  far  as  can  be  known  at  present,  everyone  who  survived 
eventually  regained  the  voice  in  its  natural  degree.  One  had 
a  return  of  "croup"  in  eight  months,  but  it  was  not  mem- 
branous. All  of  these  children  swallowed  without  any  diffi- 
culty. I  have  not  been  able  to  gather  any  evidence  showing 
that  the  O'Dwyer  tube  produces  permanent  impairment  of  the 
voice,  or  of  the  power  of  deglutition. 

I  have  thus  in  a  very  imperfect  way,  endeavored  to  show  that, 
while  intubation  is  a  most  valuable  operation,  it  is  not  as  free 
from  objections  and  complications,  and  is  not  so  far  superior  to 
the  old  and  time-honored  operation  of  tracheotomy  as  some  of 
its  advocates  would  lead  us  to  suppose.  The  method  has  great 
advantages.  In  favorable  cases  it  is  easily  and  quickly  per- 
formed; there  is  no  cutting,  and  hence  no  hemorrliage ;  no 
anaesthetic  is  required;  as  it  is  not  looked  upon  by  the  laity  in 
the  same  light  as  an  ordinary  surgical  operation,  consent  for  its 
performance  is  more  readily  granted;  it  can  thus  be  done  earlier 
in  the  disease;  many  practitioners  will  undertake  the  new 
method  who  would  shrink  from  the  old  one ;  the  tube  takes 
care  of  itself;  it  is  often  coughed  out  when  no  longer  required; 
it  is  especially  adapted  to  young  children. 

But,  on  the  other  hand,  the  operation  may  be  difficult  and 
even  dangerous  to  perform;  it  may  not  relieve  the  dyspnoea; 
the  tube  may  be  repeatedly  coughed  out  or  it  may  be  swal- 
lowed; it  may  "gum,"  thus  requiring  frequent  removals;  it  may 
become  suddenly  occluded,  and  unless  quickly  ejected  or  re- 
moved, death  will  ensue;  and  there  may  be  great  difficulty  in 
feeding  the  patient. 

Both  operations  are  often  attended  with  difficulties,  and  occa- 
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sionally  with  danger;  both  are  liable  to  complications;  the 
mortality  attending  each  is  about  the  same  ;  the  fatal  results  in 
a  majority  of  instances  are  due  to  the  extension  of  the  disease 
to  the  lungs,  and  this  occurs  as  frequently  after  one  operation  as 
after  the  other;  in  neither  case  is  the  treatment  the  cause  of  the 
complication,  nor  does  it  prevent  or  cure  it. 

In  conclusion,  I  would  say,  that  in  a  majority  of  cases  of 
membranous-laryngitis,  intubation  maybe  done  with  a  fair  pros- 
pect that  it  will  effectually  relieve  the  dyspnoea  for  the  time 
being. 

That  it  is  to  be  preferred  in  young  children  and  in  all  cases 
living  at  a  distance  from  skilled  aid,  in  which  the  tube  must 
be  allowed  to  take  care  of  itself. 

That  it  may  be  resorted  to  preliminary  to  tracheotomy. 

That  it  may  be  done  for  euthanasia,  providing  the  operator  is 
reasonably  expert  and  can  do  it  quickly  without  producing 
collapse. 

Tracheotomy  is  indicated  in  those  cases  in  which  intubation 
cannot  be  done,  or  in  which  it  fails  to  give  relief  to  the  dyspncta. 

In  severe  cases,  situated  at  such  distances,  or  under  circum- 
stances in  which  only  ordinary  and  not  skilled  assistance  can 
be  obtained  in  an  emergency,  tracheotomy  is  the  safer  method. 

It  is  also  to  be  preferred  in  those  cases  of  intubation  which 
cannot  be  fairly  nourished  either  in  the  natural  way  or  by 
enemata,  etc. 

It  may  be  resorted  to  when  the  O'Dwyer  tube  is  frequently 
ejected,  or  when  it  requires  frequent  removal  to  prevent  obstruc- 
tion. 

I  would  repeat  that,  as  regards  patients  residing  at  a  distance,  if 
competent  aid  is  to  be  at  hand  during  the  convalescence,  intuba- 
tion is  advisable,  as  it  is,  if  no  care  whatever  is  to  be  given  to  the 
tube.  But  if  ordinary  care,  and  no  other  in  case  of  accident  can 
be  commanded,  and  I  mean  by  that,  a  fairly  good  nurse  or  any 
clever  person,  then  tracheotomy  is  the  better  procedure. 

Each  operation  supplements,  but  neither  supplants  the  other 
The  old  one  should  ever  be  held  ready  to  come  to  the  aid  of  its 
young  and  vigorous   rival.     That   Dr.  O'Dvvyer's  method  is  a 
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most  valuable  one,  is  amply  shown  by  the  fact  that  it  is  surely 
growing  in  favor,  and  that  new  evidence  in  that  direction  is  con- 
stantly being  presented.  As  it  has  been  before  the  profession 
but  a  few  years,  there  is  reason  to  hope  that  some  means  Avill  be 
found  to  overcome  its  disadvantages,  and  thus  make  it  a  more 
complete  substitute  for  the  older,  more  serious,  and  more  diffi- 
cult operation.  It  marks  a  real  advance  in  the  art  of  surgery, 
and  it  is  an  honor  alike  to  its  ingenious  inventor,  and  to  Ameri- 
can skill  and  perseverance. 
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DISCUSSION. 

Dr.  W.  H.  Carmalt,  of  New  Haven,  Connecticut. 

Dr.  Gay,  in  speaking  of  the  removal  of  the  tube  after  the  recovery 
of  the  patient,  referred,  if  I  heard  correctly,  to  leaving  it  in  to  be 
coughed  out.  The  assertion  has  been  made  by  those  who  have  done 
the  operation  that  the  removal  is  really  more  difficult  than  its  insertion 
and  there  is  an  instrument  provided  by  O'Dwyer  for  this  purpose. 
If  it  can  be  removed  without  the  use  of  an  instrument,  it  is  well  to 
know  it. 

Dr.  H.  H.   Mudd,  of  St.  Louis. 

I  was  much  pleased  with  the  very  fair  presentation  of  the  subject 
and  the  discussion  of  the  comparative  merits  of  the  two  operations. 
There  is,  I  think,  one  point  that  should  be  borne  in  mind  in  making  an 
estimate  of  the  comparative  value  of  these  two  operations,  and  to 
which  attention  has  not  been  called.  Intubation  is  more  easily  per- 
formed than  tracheotomy  and  consent  is  readily  obtained  for  the 
former  operation  where  it  would  be  denied  to  the  latter.  I  there- 
fore think  that  some  of  the  good  results  obtained  by  intubation 
have  been  in  cases  which  would  never  have  been  subjected  to  trache- 
otomy ;  in  other  words,  intubation  has  been  done  as  a  precautionary 
measure,  as  a  relief  to  the  anxiety  of  the  surgeon  and  the  friends  of 
the  patient.  I  am  not  prepared  to  place  the  two  operations  upon 
the  same  level.  I  believe  the  preference  is  in  favor  of  tracheotomy, 
and  that  we  shall  save  more  lives  by  that  operation  than  by  intubation. 
This  is,  I  think,  eminently  true  in  severe  cases,  in  which  relief  is  de- 
manded for  mechanical  obstruction  to  respiration. 

There  is  danger  in  the  act  of  intubation,  even  as  there  is  in  trache- 
otomy. The  danger  comes  from  the  dislodgement  of  membrane  and 
the  obstruction  of  the  tracheal  tube  by  this  membrane.  In  almost  all 
of  my  cases  of  intubation  in  which  the  patient  has  survived,  I  have  had 
to  make  a  subsequent  tracheotomy  in  order  to  complete  the  operation. 
Patients  have  repeatedly  recovered  in  my  hands  after  tracheotomy, 
where  intubation  had  failed  to  accomplish  the  purpose.  It  seems  to 
me  that  the  deaths  from  suffocation  following  intubation  will  be  as 
numerous  as  those  from  hemorrhage  or  other  causes  in  the  operation 
of  tracheotomy.      Dangerous    hemorrhage   in   tracheotomy  is  a  rare 
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occurrence.  I  believe  that  if  we  approach  the  trachea  with  the  deter- 
mination of  entering  above  or  below  the  isthmus  of  the  thyroid,  as  may 
seem  best,  we  shall  have  better  results.  The  isthmus  is  not  a  fixed 
point.  We  should  allow  the  anatomical  condition  found  to  determine 
whether  the  opening  shall  be  made  above  or  below  the  isthmus.  If  we 
approach  the  trachea  with  this  doubt  in  our  minds,  we  are  then  in  a 
better  position  to  choose  than  if  the  operation  is  begun  with  the  definite 
determination  of  going  above  or  below  the  isthmus. 

Prof.  Thomas  Annandale,  of  Edinburgh. 

One  of  the  subjects  to  which  I  intended  to  pay  special  attention  on 
my  visit  to  this  country  was  intubation  of  the  larynx.  This  operation 
has  not  been  much  practised  in  my  country.  I  am  quite  sure  that 
surgeons  would  be  glad  to  find  some  simpler  means  than  tracheotomy 
of  relieving  conditions  requiring  operation  in  young  children.  Trache- 
otomy in  young  children  is  a  difficult  operation,  and  therefore  if  in- 
tubation be  found  to  be  suitable,  it  will  be  a  decided  advance  in  sur- 
gery. I  have  listened  with  extreme  interest  to  this  excellent  paper  and 
have  learned  much  from  it. 

My  own  experience  in  regard  to  intubation  of  the  larynx,  is  that  it 
is  a  very  valuable  means  of  temporizing  in  cases  of  sudden  suffocation, 
as,  for  instance,  during  operation.  In  a  recent  case  of  thyroid  tumor, 
of  a  malignant  nature,  which  did  not  admit  of  removal,  I  cut  down  en- 
deavoring to  reach  the  larynx.  During  the  operation  breathing  ceased. 
I  fortunately  had  at  hand  a  gum-elastic  catheter.  A  gag  was  introduced 
and  the  tube  passed  into  the  larynx,  and  respiration  was  re-established. 
The  operation  was  then  completed,  chloroform  being  administered 
through  the  tube.  It  has  therefore  occurred  to  me  that  intubation  of 
the  larynx  might  be  applied  in  cases  of  operation,  where  there  is  risk 
of  suffocation  or  of  blood  getting  into  the  larynx.  I  intend  to  have 
one  of  your  instrument-makers  make  me  a  special  tube  for  this  pur- 
pose. My  idea  is  to  have  a  somewhat  rigid  catheter,  having  a  solid 
portion  opposite  the  teeth.  This  can  be  passed  into  the  larynx  and 
the  risks  of  the  operation  diminished.  I  cannot  help  thinking  that, 
in  some  instances,  this  method  would  compare  favorably  with  trache- 
otomy. At  present,  I  am  unprepared  to  express  an  opinion  as  to  the 
comparative  merits  of  intubation  and  tracheotomy  in  croup.  But  I 
am  strongly  of  the  opinion  that  in  all  cases  of  emergency  intubation 
is  a  most  valuable  operation. 
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Dr.  Francis  Huber,  of  New  York. 

I  came  here  as  a  guest  and  did  not  expect  to  have  the  honor  of  ad- 
dressing the  Association.  I  am  a  firm  believer  in  intubation.  I  have 
performed  intubation  ninety-five  times.  Of  this  number,  five  only 
would  have  consented  to  tracheotomy.  Of  ninety-five  intubations, 
thirty-seven  have  recovered.  I  am  not  in  favor  of  early  operations. 
Many  of  the  patients  have  been  cyanosed  when  I  introduced  the  tube. 
Some  of  these  cases  have  recovered.  I  would  say  that,  in  addition  to 
intubation,  bichloride  of  mercury  has  been  used  throughout  the  affec- 
tion. I  consider  that  the  success  has  been  due  as  much  to  the  internal 
administration  of  the  bichloride  as  to  the  intubation. 

The  difficulties  in  feeding  can  be  in  a  measure  obviated  by  trained 
nursing.  If  you  will  devote  ten  minutes  at  the  outset  to  finding  out 
what  the  patient  can  swallow,  you  will  save  time  later  on. 

In  those  cases  in  which  membrane  has  been  forced  down,  if  the  tube 
is  at  once  removed  and  artificial  respiration  resorted  to,  the  membrane 
will  probably  be  coughed  up.  In  one  case  a  piece  of  membrane  three 
inches  long  was  expectorated  as  soon  as  the  tube  was  removed.  In 
some  cases,  I  have  inserted  a  smaller  tube,  in  the  hope  that  it  would 
be  coughed  up,  and  thus  allow  an  interval  in  which  the  patient  may 
be  fed.  Cases  of  croup  vary.  In  some  the  lesion  is  limited  to  the 
larynx,  and  these  are  the  cases  which  do  well  with  intubation.  In 
other  cases  the  membrane  extends  down  into  the  trachea  and  bronchi. 
I  have  seen  such  cases  recover.  As  I  have  said,  I  have  sometimes  in- 
serted a  small  tube  with  the  hope  that  it  might  be  coughed  up.  In 
one  case  the  tube  was  coughed  up  on  seven  different  occasions,  in  a 
period  of  eight  days,  and  remained  out  for  periods  varying  from  five 
to  twenty-five  hours.  On  each  occasion  the  expulsion  of  the  tube  was 
followed  by  a  large  cast.  On  one  occasion,  the  last,  the  cast  was  three 
inches  in  length,  and  was  firmly  impacted  m  the  tube.  Four  days 
later  the  child  died  suddenly  of  heart  failure.  He  lived  eleven  days, 
seven  days  with  the  intubation  tube  and  four  days  without.  The 
employment  of  the  small  tube  is  sometimes  an  advantage,  particularly 
in  cases  in  which  membrane  exists  in  the  bronchi. 

Dr.  T.  F.  Prewitt,  of  St.  Louis. 

Some  two  years  ago,  I  performed  tracheotomy  in  a  case  of  diph- 
theritic croup.  There  was  also  paralysis  of  the  pharyngeal  muscles. 
The  great  difficulty  was  in  feeding.     One  could  see  the  milk  pass  down 


464  DISCUSSION. 

the  trachea.  I  found  here  an  expedient  which  was  of  service.  I 
blocked  up  the  larynx  from  below,  after  removing  the  tube,  with  a 
sponge,  and  then  the  child  could  drink  freely.  When  it  had  finished, 
I  would  turn  it  upside  down,  in  order  to  empty  the  larynx,  and  then 
removed  the  sponge,  replacing  the  tube. 

Dr.  David  W.  Cheever,  of  Boston. 

The  operation  of  intubation,  as  has  been  said,  has  one  advantage, 
and  that  is,  it  does  not  require  the  use  of  an  anaesthetic.  I  am  firmly 
convinced  that  the  operation  of  tracheotomy  is  better  done  without 
any  anaesthetic.  Whenever  I  am  allowed  to  do  so,  I  never  tise  one. 
I  do  not  use  an  anaesthetic  in  hospital  cases,  and  in  private  cases  I 
advise  that  the  operation  be  done  without  it.  Sometimes  I  am  forced 
to  give  a  certain  amount  of  the  anaesthetic.  The  advantage  in  operat- 
ing without  an  anaesthetic,  provided  you  have  proper  assistants,  is 
that  there  is  no  additional  congestion,  no  additional  suffocation,  and 
not  so  much  dilatation  of  the  veins.  I  am  convinced  that  after  the 
first  incision  through  the  skin,  the  operation  is  not  very  painful,  for 
children  will  sometimes  lie  perfectly  quiet,  without  any  sign  of  suffer- 
ing, while  you  are  picking  your  way  into  the  trachea,  although  it  is 
quite  evident  that  the  child  is  not  in  a  comatose  condition.  I  am 
inclined  to  think,  that  a  little  child  suffers  as  much  from  having  the 
anaesthetic  put  over  its  face,  and  from  the  partial  suffocation  thus  in- 
duced, as  from  the  simple  incision  in  tracheotomy.  Provided  you 
have  proper  assistants — not  otherwise — you  can  operate  much  better 
without  an  anaesthetic. 

It  is  true  that  in  some  respects  chloroform  is  a  better  anaesthetic 
than  ether  in  conditions  of  dyspnoea.  Ether  undoubtedly  produces 
excitement  of  the  brochial  mucous  membrane  with  a  great  deal  of 
frothy  secretion  even  in  a  healthy  state ;  much  more  so  in  a  diseased 
condition.  There  is,  of  course,  objection  to  the  use  of  chloroform  in 
these  cases,  on  account  of  the  possible  occurrence  of  a  fatal  result  from 
heart  failure. 

I  was  much  interested  in  what  Prof.  Annandale  said  with  reference 
to  the  use  of  the  elastic  tube.  An  elastic  catheter  is  almost  indispens- 
able in  the  preparations  for  tracheotomy.  I  always  see  that  I  have 
one  ready  for  use.  I  have  frequently  restored  respiration  after  the 
incision  has  been  made  by  passing  the  tube  into  the  trachea,  and 
having  movements  of  inflation  made. 
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Dr.  Gay.  It  is  very  true  that  it  is  more  difficult  to  remove  the  tube 
than  to  insert  it.  The  instrument  intended  for  the  removal  of  the 
tube  is  apt  to  be  bent  while  in  use,  from  too  powerful  pressure  being 
made,  or  it  may  slip  from  the  inside  being  smeared  with  the  secretion. 
The  most  difficult  time  to  remove  the  tube  is  when  the  child  is  in  the 
coffin.  You  cannot  leave  the  thread  attached  to  the  tube.  If  you 
do,  the  string  may  be  bitten  off  and  swallowed,  dragging  the  tube  into 
the  stomach. 

If  I  had  read  my  entire  paper,  it  would  have  appeared  that  in  the 
ten  cases  in  which  tracheotomy  had  been  performed  after  intubation, 
all  died. 

The  passage  of  a  catheter  into  the  trachea  and  the  inflation  of  the 
lungs,  are  of  service  not  only  on  account  of  the  air  which  you  blow  in, 
but  of  the  fluid  which  you  force  out.  You  cannot  suck  anything  out 
of  the  lungs.  That  is  a  physical  impossibility.  By  attempting  to 
do  this,  yo  do  more  harm  than  good.  If  you  blow  air  in,  you  will  be 
pretty  sure  to  force  something  out,  either  air,  or  fluid,  or  both. 

The  feeding  in  intubation  cases,  may  be  just  as  difficult  in  the  mild, 
as  in  the  severe  cases.  In  tracheotomy  we  only  meet  with  difficulty 
in  feeding  in  the  most  severe  cases,  those  attended  with  paralysis  of 
the  muscles  of  deglutition. 
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THEIR  MUTUAL  RELATIONS. 

By  LOUIS  McLANE  TIFFANY,  M.D., 

PROFESSOR   OF   SURGKRY   IN   THE   UNIVERSITY   OF   MARYLAND. 


Before  the  International  Medical  Congress  at  Geneva,  in 
1877,  Verneuil  read  a  paper,  learned  and  exhaustive,  on  the 
relation  existing  between  surgery  and  pregnancy,  and  formu- 
lated certain  conclusions.  It  may  be  said  that  much  that 
has  been  learned  on  the  subject  is  to  be  directly  traced  to 
the  influence  and  teaching  of  Verneuil.  In  the  paper  referred 
to  above,  occur  the  following  words:  "But  is  it  actually  possible 
to  formulate  definitely  the  theoretical  propositions  and  the  prac- 
tical rules  in  question?  We  think  not.  Experience  already 
acquired  is  still  insufficient  and  it  is  necessary  to  appeal  to  future 
experience." 

In  the  following  pages  I  have  brought  together  a  number  of 
surgical  cases  occurring  subsequent  to  the  list  analyzed  at 
Geneva,  and  such  comments  as  are  made  must  be  considered  as 
resting  not  only  upon  them  but  upon  a  study  of  the  cases  col- 
lected by  Verneuil. 

It  is  in  the  cases  collected  by  me  that  we  are  brought  in  con- 
tact frequently  with  the  term  antiseptic  surgery,  as  practised 
more  or  less  perfectly  by  different  operators,  whereas  the  earlier 
list  is  made  up  of  cases  occurring  in  many  instances  before  the 
principles  of  modern  surgical  wound  treatment  were  thought  of 
A  careful  study  of  all  recorded  cases  justifies  the  opinion  that 
upon  operations  and  surgical  injuries  during  pregnancy,  the 
principles  of  Listerism  will  produce  results  equally  as  good  as 
have  been  brought  about  by  the  same  principles  in  general 
surgery. 
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Probably  that  which  is  most  remarkable  in  cases  already 
recorded  is  the  entire,  or  almost  entire,  absence  of  history  in 
regard  to  previous  abortions,  or  whether  the  patient  was  the 
subject  of  disease  predisposing  to  abortion — i.  e.,  syphilis;  even 
where  the  subject  of  the  injury  was  a  woman  of  the  town, 
knowledge  in  this  regard  is  not  forthcoming. 

It  becomes,  therefore,  a  matter  of  extreme  difficulty  to  know 
how  great  a  factor  in  producing  miscarriage  a  given  traumatism 
may  be. 

Operations  on  the  uterus  or  appendages  I  have  not  tabulated, 
believing  it  an  accepted  fact  that  pregnancy  does  not  negative 
their  performance  when  required.  A  paper  by  A.  Hofmeier 
{Deutsche  med.  IVoc/i.,  No.  19,  May  12,  1887,  pp.  397,  398)  in  this 
regard  is  well  worth  reading.  He  makes  no  difference  between 
pregnant  and  non-pregnant  cases  as  shown  by  results. 

I  have  thought  it  well  to  collect  cases  of  injury  and  of  surgi- 
cal operations,  since  the  former  so  often  necessitate  the  latter;  it 
will  be  seen  later,  however,  that  the  prognosis  in  the  two  classes 
is  not  identical. 

Case  I.  Ti-aumatic  pe}'it07iitis  during  pregnancy;  miscarriage  ;  recovery. 
{Louisville  Medical  News,  1879,  ^''^^-  '^ii-  P-  3°7-) — ]^'^^  4th,  L.  B.,  aged 
twenty-four  years,  colored,  mother  of  two  children,  fell  over  a  tub,  strik- 
ing the  lower  part  of  her  abdomen  against  its  rim.  I  saw  her  three  days 
after  the  accident,  when  she  was  suffering  from  intense  pain  referred  to 
a  point  about  two  inches  above  the  navel,  and  which  was  greatly  in- 
creased on  pressure Noted  that  she  was  pregnant,  and 

learned  that  she  was  six  months  advanced.  Peritonitis,  with  reten- 
tion of  urine,  but  no  hemorrhage.  Evacuated  bladder,  and  gave  one- 
quarter  of  a  grain   of  morphine  every  two  hours;    fomentations  to 

abdomen Systematic  feeding  with  whiskey  and  milk  was 

kept  up  during  the  continuance  of  the  case June  15th, 

OS  dilating  and  membranes  protruding.  Foetus  expelled,  which  lived 
twenty  minutes.  Patient  after  a  few  days  began  to  improve,  and  was 
dismissed  cured  on  June  21,  1879. 

This  case  particularly  illustrates  a  point  well  known  in 
Southern  practice  —  the  peculiar  power  of  negro  women  to 
resist  the  accidents  and  diseases  of  the  parturient  state. 
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Case  II.— On  July  14,  1875,  ^I-  Belin  {Bull.  vied,  du  Nord.,  Lille, 
187S,  vol.  xvii,  pp.  228,  229)  was  called  by  a  midwife  to  see  Mrs.  P., 
aged  thirty-two  years,  in  her  fourth  pregnancy,  at  the  ninth  month. 
At  eight  o'clock  that  evening  her  drunken  husband  had  quarrelled  with 
her,  and  stabbed  her  with  a  penknife  in  the  left  side.  The  woman  im- 
mediately called  the  midwife,  who  thinking  she  had  been  called  for  a 
premature  birth,  administered  a  laudanum  enema,  but  the  suffering 
continuing,  she  examined  the  abdomen  and  found  a  hernia  of  the  epi- 
ploon. She  summoned  M.  Belin  at  once.  On  examination  he  found, 
about  one  and  a  half  inches  to  the  left  of  the  umbilicus,  a  small,  narrow 
wound,  through  which  a  small  portion  of  epiploon,  about  the  size  of  a 
nut,  protruded.  The  tumor  was  congested,  of  violet  color,  pedicu- 
lated,  and  still  warm.  Reduction  was  tried,  though  the  opening  was 
very  small,  but  found  to  be  impossible  ;  it  was  covered  with  an  oiled 
rag  and  warm  compresses  were  applied  over  the  belly.  She  passed  a 
good  night,  without  much  pain,  no  vomiting,  no  swelling  of  the  abdo- 
men, no  fever.  The  epiploon  tumor  was  cold  when  seen  the  next 
morning.  The  patient  absolutely  refused  to  go  to  a  hospital ;  it  was 
then  decided  to  ligate  the  pedicle  of  the  hernia,  and  to  dress  the 
w^ound  wnth  carbolized  glycerine ;  the  dressing  was  renewed  twice 
daily.  The  following  day  passed  without  accident,  although  at  that 
time  there  was  an  epidemic  of  puerperal  fever  in  the  neighborhood. 
On  the  sixth  day  the  sphacelated  epiploon  fell  off  and  the  wound 
healed  easily.  The  patient  was  delivered  of  a  healthy  male  child  at 
term;  no  complications  supervened;  the  mother  nursed  the  child  her- 
self. Since  then  Mrs.  P.  has  given  birth  to  two  more  children,  after 
normal  gestations  and  labors. 

Case  III.  Penetrating  wound  of  abdomen  ;  protrusion  of  viscera  in  a 
woman  about  to  be  confined ;  birth;  recovery.  (M.Richard:  Bull.  med. 
du  Nord,  Lille,  1878,  xvii.  101-108.) — Jan.  21,  1878,  C.  A.,  a  woman 
of  the  town,  aged  twenty-two  years,  came  to  the  hospital.  She  had 
had  a  serious  fall  in  a  dark  cellar,  while  carrying  some  empty  bottles 
in  her  arms.  She  had  a  penetrating  wound  of  abdomen  at  a  distance 
about  two  inches  above  navel,  left  side,  8  cm.  in  length.  Through 
this  wound  the  epiploon  escaped,  as  well  as  the  small  intestine  and 
transverse  colon.  This  mass  was  of  the  volume  of  a  man's  head. 
There  was  also  a  wound  on  the  right  hand,  quite  serious ;  another  on 
the  left  thumb;  a  severe  bruise  on  the  right  knee.  .  .  .  The  intestinal 
mass  was  carefully  replaced,  after  washing  it  gently  with  warm  water  and 
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a  soft  new  sponge.  Wound  was  closed  with  the  pin  sutures  (five  in 
number),  other  wounds  were  dressed ;  ice  dressing  upon  abdominal 
wound]  opium  administered.  This  woman  was  in  the  ninth  month 
of  pregnancy,  primipara.  In  afternoon,  complained  of  severe  lumbar 
pains.  Abdomen  sore  for  some  days;  opium  continued.  Had  chills, 
tympanites,  delirium,  retention  of  urine.  Patient  complained  of  severe 
pains,  which  appeared  to  be  labor  pains  ;  os  slightly  dilated.  At  twelve 
o'clock,  bag  of  waters  was  ruptured]  at  2.15,  woman  delivered  of  a 
boy,  healthy  and  strong;  normal  delivery.  Child  still  alive  January 
24th,  Jan.  28th,  pins  were  taken  out  :  wound  in  good  condition;  all 
healed  sec.  artem.  Lochial  flow  regular.  .  .  .  Later  she  had  nine 
chills  and  some  symptoms  of  peritonitis  in  right  iliac  fossa.  .  .  .  On 
March  15th,  patient  was  attacked  by  pleuro  pneumonia  on  right  side. 
She  however  recovered  completely. 

Case  IV.  (R.  P.  Harris:  Avier.  Jou?-n.  of  Obstet.,  vol.  xx.  No. 
7,  p.  682.) — A  strong  woman,  aged  thirty  years,  multipara,  when  six 
months  pregnant  was  gored  by  a  cow.  The  abdominal  wall  was  torn 
open,  the  uterus  bruised  but  not  torn  ;  a  large  protrusion  of  omentum 
and  intestines  took  place ;  these  were  returned  and  the  wound  sewed 
up  with  needle  and  thread,  not  including  the  peritoneum.  Rapid  re- 
covery and  delivery  at  term  of  a  healthy  child. 

Case  V.  (L.  Corey:  American  Practitioner,  Sept.  1878,  p.  151.) 
— On  January  27,  1876,  Mrs.  S.  C.  R.,  aged  thirty-five  years,  an 
athletic  woman  weighing  one  hundred  and  thirty-five  pounds,  in  the 
third  month  of  pregnancy,  was  attacked  by  a  vicious  cow,  one  of  whose 
horns  entered  the  belly  walls  in  the  hypogastric  region.  The  patient 
was  seen  by  Dr.  Corey  an  hour  and  a  half  after  the  accident.  Examina- 
tion showed  that  "the  cavity  of  the  abdomen  had  been  penetrated  one 
and  a  half  inches  to  the  right  of  the  median  line  just  over  the  pubic  bone, 
making  a  ragged  lacerated  rent  in  the  parietes,  ranging  obliquely  to  the 
left  and  upward,  terminating  one  inch  to  the  left  and  on  a  plane  with 
the  umbilicus,  making  a  wound  at  least  five  inches  long,  through  which 
the  great  omentum,  ascending,  descending,  and  transverse  colon,  and 
most  of  the  small  intestine  had  escaped,  and  from  which  the  pyloric 
extremity  of  the  stomach  protruded."  The  wound  was  pared  of 
ragged  tissue,  eight  silk  sutures  passed  through  the  abdominal  walls, 
and  the  edges  brought  together.  Delivery  of  a  healthy  child  took 
place  at  term,  two  hundred  and  two  days  later. 

Case  VI.  (Rydygier  (Kulm)  :  Revue  de  Chirurgie,  from  Congress  of 
German  Surgeons,  No.  12,   p.  1058,    1887.) — A  woman,   aged   forty- 
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three  years,  in  the  sixth  month  of  pregnancy.  Internal  strangulation. 
After  seven  days,  laparotomy  in  the  linea  alba.  The  obstruction  was 
produced  by  a  band  which  was  divided  between  two  ligatures.  Re- 
covery in  twenty-five  days.      No  miscarriage. 

The  following  is  a  case  related  to  me  by  Dr.  J.  .S.  Bowen,  of 
this  State : 

Case  VII. — "Three  years  ago  I  was  called  to  see  a  married  woman, 
aged  about  thirty- two  years,  in  her  third  pregnancy,  who  had  sustained  a 
simple  fracture  of  each  leg  just  above  the  ankle.  She  was  in  the  second 
month  of  pregnancy.  Neither  fracture  united  until  after  delivery, 
which  took  place  at  term;  cor.soiidation  was  then  rapidly  completed." 

I  have  had  no  personal  experience  in  regard  to  the  behavior 
of  fractures  during  pregnancy.  A  number  of  cases  of  retarded 
union  have  been  recorded  (E.  Petit,  These,  Auxetre,  1876),  a 
greater  number  proportionately  when  compared  with  retarded 
union  in  the  non-pregnant;  hence  I  am  led  to  the  opinion  that 
gestation  exercises  an  unfavorable  influence  upon  union  of 
broken  bone. 

Case  VIII.  (Keelan:  British  Medical  Journal,  October  15,  1887,  p. 
825.) — A  female,  aged  thirty-five  years,  in  the  eighth  month  of  preg- 
nancy, applied  for  relief  She  was  found  to  have  a  stone  in  the  urinary 
bladder,  two  inches  broad  by  two  and  a  half  long.  She  was  operated 
upon,  and  the  stone  after  removal  weighed  two  ounces  and  a  half 
The  woman  made  an  excellent  recovery  and  left  the  hospital  about 
three  weeks  from  the  date  of  the  operation.  Details  of  operation  are 
not  given;   it  was  piobably  lithotomy,  however. 

Case  IX.  ''N.  Prozowsky:  Vrach.  Vaidom,  St.  Petersburg,  1879,  ^i- 
1 1 13,  1 1 14.) — A  woman,  aged  twenty-seven  years,  of  robust  constitu- 
tion, and  always  in  good  health,  in  the  eighth  month  of  her  first  preg- 
nancy, during  an  affray  received  a  gunshot  wound,  the  assailant  being 
but  a  few  feet  from  where  she  stood.  The  missiles,  instead  of  ordinary 
shot,  were  of  lead  pipe  which  had  been  chopped  fine,  which  caused 
them  to  scatter  widely.  She  was  wounded  in  many  places  :  chest, 
abdomen  ;  in  many  superficially,  in  others  quite  deeply,  but  the  bulk 
of  the  shot  entered  her  right  arm,  producing  a  frightful  wound,  with 
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laceration  of  the  radial  and  ulnar  arteries.  The  numerous  missiles 
were  extracted,  and  the  wounds  dressed  antiseptically  according  to  the 
best  methods,  and  properly  supported  and  bandaged.  A  few  days  after 
the  operation  the  foetal  heart-sound  could  be  distinctly  heard.  The 
pregnancy  was  in  no  way  disturbed  by  the  severe  accident,  and  the 
confinement  which  occurred  at  term  was  perfectly  normal.  Neither 
was  any  bad  effect  produced  upon  the  child,  apparently  ;  it  seemed 
perfectly  healthy  at  birth,  but  died  four  days  after  (cause  not  men- 
tioned).    No  mention  of  subsequent  pregnancies. 

Case  X.  (Franklin  Staples:  New  York  Medical  Record,  Sept. 
9,  1879,  p.  505.) — A  Swedish  woman,  aged  twenty-eight  years,  preg- 
nant at  full  term,  received  a  pistol-shot  about  two  inches  above  the  crest 
of  the  right  ilium,  and  a  little  back  of  the  anterior  superior  spinous 
process,  the  ball  taking  a  downward  and  forward  direction.  Little 
shock  was  felt.  Forty  hours  later  delivery  of  a  dead  child  took  place, 
and  the  pistol-ball  was  found  in  the  abdomen.  Labor  was  normal  in 
all  respects,  except  that  there  was  some  nervous  prostration,  and 
recovery  was  complete. 

(Dr.  Charles  Berry,  of  New  Ulm,  Minnesota,  the  attending  physician, 
furnished  the  above  to  the  reporter.  Dr.  Staples.) 

Inasmuch  as  Case  X.  was  at  term,  it  is  not  easy  to  estimate 
the  effect  of  the  pistol  wound  in  inducing  miscarriage.  An  un- 
favorable result  from  the  injury  might  have  been  expected,  but 
fortunately  did  not  occur. 

Case  XL  (Bancroft:  Medical  and  Surgical  Rep07-ter,  Philadelphia, 
1876,  xxxiv.  438,  439-) — A  woman  in  the  seventh  month  of  her  first 
pregnancy  was  shot  with  army  revolver,  forty-four  calibre.  The  missile 
entered  between  the  second  and  third  ribs,  one  inch  from  the  sternum, 
passing  through  the  right  lung  and  escaped  through  the  scapula,  three 
inches  below  the  spine.  After  leaving  the  body  the  bullet  passed 
through  a  pine  door.  There  were  much  hemorrhage  and  shock.  Lint 
placed  over  the  wounds  became  adherent,  remaining  until  recovery 
had  nearly  taken  place.     At  full  term  a  healthy  boy  was  born. 

Case  XIL  Woman  in  advanced  pregnancy  grievously  hurt  by  a  ^^land- 
slide.'" {Pf(ig-  ined.  Woch.,  1881,  vi.  203.) — M.  U.,  aged  twenty-seven 
years,  in  the  eighth  month  of  pregnancy.  While  working  in  a  brick- 
yard, December  11,  1878,  awall  of  clay,  two  metres  in  height,  fell  and 
almost  completely  buried  her.      She  was  soon  extricated  and  put  to 
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bed.  Patient  of  robust  constitution.  On  examination  found  a  terrible 
wound  of  the  head,  extending  from  the  right  parietal  protuberance  to 
right  eye,  twenty-five  centimetres  long  and  three-quarters  of  a  centi- 
metre in  width;  edges  of  wound  sharply  cut.  Another  wound  over 
right  eye,  wide  enough  to  admit  finger;  numerous  bruises  over  the 
body  and  legs,  as  well  as  abdomen.  Fcetal  heart  could  be  distinctly 
heard.  The  wounds  were  dressed,  thirty-two  sutures  being  used  in  the 
head  wound  alone.  She  got  along  very  well  for  some  days,  until  ery- 
sipelas set  in  with  very  high  fever.  On  January  15  th,  however,  she  was 
confined,  being  then  convalescent ;  had  a  normal  and  easy  labor;  the 
child  was  a  perfectly  healthy  girl.  The  patient  eventually  recovered 
perfectly.  An  examination  of  the  spot  where  the  accident  occurred, 
showed  that  the  wounds,  which  might  have  been  mistaken  for  sabre- 
cuts,  were  produced  by  the  sharp  angles  of  the  frozen  clay. 

Case  XIII.  (A.  Faucon:  Journ.  d.  Sci.  Med.  de  Lille,  1883,  v.  241- 
253,292-299,332-343.) — Jan.  31,  18S8,  B.,aged  twenty  years,  health 
always  previously  good,  fell  upon  her  left  knee  four  weeks  since.  Kept 
on  with  her  work  until  a  week  ago,  when  she  woke  up  and  found  her 
knee  swollen  and  painful.  Examination  :  Suppurating  hygroma  of  left 
knee;  circumscribed  tumor  over  anterior  part  of  patella;  fluctuation; 
articulation  painful.  Patient  is  in  the  fifth  month  of  pregnancy.  She 
was  chloroformed,  and  a  crucial  incision  made  over  the  tumor.  Escape 
of  laudable  pus.  Lister's  dressing,  with  thorough  drainage.  On  the 
i8th,  a  friend  visited  her,  and  she  took  off  the  dressing  to  show  her, 
reapplying  them  as  best  she  could.  On  the  2 2d,  erysipelas  developed, 
lasting  until  the  14th  of  April  ;  it  affected  the  whole  body  at  different 
times,  save  head  and  neck,  and  vulva  and  vagina.  The  fever  lasted 
from  February  23d  till  March  14th.  She  was  delivered  at  term  of  a 
healthy  child,  without  accident. 

Case  XIV.  {Gaz.  Hcbdom.  d.  Sci.  Med.,  Montpelier,  1885,  vii. 
589-592.)  —  L.  B.,  aged  twenty  years,  unmarried,  on  August  25, 
1885,  came  to  the  hospital.  She  was  in  the  ninth  month  of  preg- 
nancy. Patient  robust.  In  February  last  had  connection  with  a  man 
who  was  still  in  the  hospital  being  treated  for  a  venereal  disease. 
When  examined,  patient  had  an  abundant  flow  from  the  vagina; 
oedema  of  labia  majora  and  minora.  Diagnosis:  vulvo-vaginitis  of 
gonorrhoeal  origin.  Foetal  sound  heard  plainly  ;  head  of  foetus  felt  at 
the  superior  strait.  General  condition  good.  Treated  by  baths  and 
injection.  On  the  30th,  patient  complained  of  severe  pain  in  groin, 
right  side,  radiating  to  the  knee;  adenitis;  abscess  rapidly  forming. 
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Sept.  3d,  fluctuation  noted  in  abscess,  which  was  opened  with  bis- 
toury. Next  day  she  had  a  chill,  followed  by  high  fever.  On  the 
6th,  at  ten  o'clock  labor  pains  set  in,  and  patient  was  delivered  of  a 
child,  living  but  weakly;  it  lived  only  a  few  days.  Erysipelas  set 
in  ;  no  symptom  in  abdomen.  Patient  died  on  Sept.  14th,  after  long 
suffering. 

Of  the  three  cases  reported,  two  appear  as  examples  of  ery- 
sipelas and  recovered  ;  the  third  is  evidently  septic,  abortion 
and  death  following.  The  chill,  etc.,  of  Sept.  4th  was  probably 
due  to  septicaemia,  miscarriage  occurring  on  the  6th,  and  death 
eight  days  later. 

Case  XV.  (Dr.  Marius  Ruy  :  Gaz.  Med.  de  Paris,  1878,  vii.  48, 
480-482.) — July  12,  1878,  Dr.  Ruy  assisted  Dr.  Progez  in  an  operation 
for  anal  fissure  upon  a  pregnant  woman.  Patient,  aged  thirty-six  years, 
of  good  constitution,  had  always  menstruated  regularly.  A  few  years 
after  her  marriage  she  was  delivered  of  a  son,  after  a  normal  labor  and 
confinement.  Eighteen  months  ago  she  again  became  pregnant,  and 
there  was  every  indication  of  a  normal  gestation,  when  at  the  fourth 
month  she  had  a  miscarriage,  which  resulted,  she  thought,  from  moving 
and  from  a  fall ;  she  soon  rallied,  however.  Five  months  later,  patient 
noticed  that  whenever  she  went  to  the  water-closet  she  had  great  pain 
about  the  anus.  After  trying  everything  for  the  trouble,  and  suffering 
the  most  excruciating  tortures,  she  decided  to  have  an  operation 
performed  ;  she  was  then  two  months  pregnant,  and  had  been  greatly 
reduced  in  weight  by  the  suffering,  poor  appetite,  etc.  July  12th, 
the  operation  upon  the  fissure  was  done,  the  method  being  rapid  dila- 
tation under  chloroform.  No  chill,  pain,  or  other  trouble  resulted. 
She  was  up  by  the  i8th  for  an  hour;  felt  perfectly  well  again  on 
the  19th  and  20th.  On  the  21st  a  profuse  metrorrhagia  set  in;  on  the 
2 2d  an  ovum  of  two  and  a  half  months  was  expelled.  .  .  .  Patient, 
however,  soon  rallied. 

That  the  operation  on  the  anus  induced  miscarriage,  does  not 
here  seem  to  be  clear;  but  in  Tribune  Med.,  Paris,  1876,  pp.  315- 
319.  339~342i  will  be  found  many  examples  bearing  on  the  sub- 
ject of  this  paper;  of  these  examples,  Case  XVII.  is  an  opera- 
tion for  anal  fissure  followed  by  miscarriage  within  a  short  time. 
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The  following  example  has  some  bearing  on  rectal  surgery  in 
relation  to  abortion. 

Case  XVI.  (Tiffany:  Transactions  of  Med.  and  Chir.  Fac.  of  Mary- 
land, April,  1884,  P-  216,  Case  IV.) — A  stout,  married  woman,  aged 
thirty- five  years,  suffered  from  rectal  cancer  entirely  closing  the  bowel. 
She  was  two  months  advanced  in  her  fourth  pregnancy.  June  4,  1S88, 
complete  obstruction  having  existed  three  or  four  days,  the  descend- 
ing colon  was  opened  in  the  lumbar  region ;  the  wound  healed 
rapidly.  Two  months  later,  the  carcinoma  almost  entirely  filling  the 
pelvis,  abortion  took  place  and  the  patient  died  with  symptoms  of 
intra-pelvic  inflammation  and  septicaemia. 

Case  XVII.  (^American  Joiu-nal  of  the  Medical  Sciences,  }zxixizxy, 
1873,  P-  279,  {xox^  American  Journal  of  Obstetrics,  May,  1871.) — Dr. 
John  Gilmore,  of  Mobile,  Alabama,  in  December,  1870,  extirpated 
the  left  kidney  of  a  negress,  aged  thirty-three  years.  The  patient  was 
five  months  advanced  in  pregnancy  and  recovered  without  aborting. 
The  operation  was  done  on  account  of  severe  and  constant  pain. 

Case  XVIII.  (Tiffany:  The  Medical  News,  April  16,  1887.)— 
February  16,  1887,  there  was  removed  from  the  left  kidney  of  a  married 
woman,  aged  twenty-seven  years,  an  irregular  stone  weighing  thirty 
grains.  The  patient  was  in  the  fifth  month  of  her  first  pregnancy. 
Constant  pain,  elevated  temperature,  rapid  pulse,  frequent  vomiting, 
ill-smelling  urine,  and  great  restlessness,  justified  the  operation.  Re- 
covery was  rapid.  Pregnancy  was  not  interfered  with.  (This  woman 
is  again  pregnant :  the  first  child  is  living.) 

Case  XIX.  (Tiffany:  Hitherto  unpublished.) — A  woman,  aged 
twenty-eight  years,  strong,  and  apparently  healthy,  three  and  a  half 
months  advanced  in  her  second  pregnancy,  consulted  me  in  regard  to 
the  condition  of  her  right  leg.  I  found  several  fistulae  over  the  tibia, 
and  recognized  dead  bone.  One  week  later  I  opened  the  tibia  with 
chisel  and  mallet,  removhig  dead  and  diseased  bone  from  a  space  about 
eight  inches  in  length.  All  went  well,  and  at  term  a  healthy,  well- 
formed  child  was  born.     No  history  of  previous  miscarriage  or  syphilis. 

Case  XX.  Noxious  itifiuence  of  traumatism  upon  pregnancy,  and  of 
abortion  upon  a  surgical  operation. — M.  Faucon  {Loc.  cit.)  observed, 
in  1864,  in  the  clinic  of  Prof.  Rigaud,  while  he  was  an  interne  in  the 
Strasburg  Hospital,  a  case  of  cauterization  which  was  followed  by  a 
disastrous  result.     A  woman  aged  thirty-eight  years,  brunette,  and  of 
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sound  constitution,  came  to  tlie  hospital  to  be  treated  for  a  tibio-tarsal 
arthritis  of  several  months'  duration,  which  had  resulted  from  a  neg- 
lected sprain.  Without  chloroforming  the  patient,  six  long  burns  were 
made  over  the  anterior  part  of  the  articulation,  by  means  of  the  knife- 
shaped  cautery.  This  painful  operation  was  done  in  the  morning, 
and  was  followed,  in  the  evening  of  the  same  day,  by  the  expulsion  of 
an  oVum  of  two  and  a  half  months.  The  patient,  a  widow,  had  not 
informed  the  physician  of  her  condition.  Under  the  influence  of  this 
abortion  the  diseased  joint  began  to  suppurate,  which  necessitated,  after 
several  weeks,  the  amputation  of  the  limb.  The  patient  succumbed 
shortly  after  to  pyaemia.  At  the  autopsy,  nothing  abnormal  was  found 
in  the  womb  or  peritoneum ;  there  were,  however,  some  metastatic 
abscesses  in  the  lungs. 

Case  XXI.  (A.  Faucon  :  Loc.  cit.) — L.  came  to  the  hospital  Novem- 
ber 19,  1 88 1.  Two  days  previously,  while  filling  a  kerosene  lamp,  she 
dropped  it ;  her  clothing  took  fire,  she  fell  and  became  unconscious. 
When  she  recovered  consciousness  she  found  that  she  was  burned 
over  the  right  knee  and  elbow,  and  had  also  a  deep  eschar  and  a 
burn  of  fifteen  square  centimetres  over  the  external  surface  of  the  right 
thigh.  When  the  eschar  fell,  the  muscles  were  found  implicated.  She 
was  treated  after  the  method  of  Lister  ;  no  complications  occurred. 
She  was  taken  to  the  Maternity. Hospital  in  the  beginning  of  July, 
where  she  gave  birth  to  a  healthy,  well-developed  child.  After  her 
delivery  she  remained  six  weeks  in  the  hospital ;  during  that  time  the 
burns,  treated  with  salt  water,  were  the  seat  of  abundant  suppuration ; 
she  was,  however,  cured  completely  after  the  lapse  of  six  weeks. 

Case  XXII.  (Dr.  William  Hunt  :  American  Journal  of  the  Medical 
Sciences,\yiy.x\..  p.  186.) — A  woman,  aged  thirty  years,  in  the  ninth  month 
of  pregnancy,  was  very  severely  burned.  On  admission  to  hospital, 
foetal  heart-sounds  were  heard,  but  ceased  the  following  day.  At  5.20 
p.  M.  of  this  day  labor  came  on  actively ;  a  dead  female  child  was 
born.  "The  child  was  apparently  blistered  and  burnt  in  extent 
and  in  places  almost  exactly  corresponding  to  the  injuries  of  the 
mother." 

Of  these  burn  cases,  the  first  evidently,  as  stated,  was  septic, 
but  it  is  not  clear  that  miscarriage  was  induced  by  such  a  con- 
dition. The  patient  was  a  widow,  and  the  parentage  of  the  off- 
spring remains  an  uncertainty  ;   and  the   same  may  be  said  in 


PREGNANCY    AND    OPERATIVE    SURGERY.  477 

regard  to  any  inherited  disease.  Shock  appears  to  be  the  most 
probable  cause  of  the  abortion. 

Antiseptic  treatment  is  stated  to  have  been  resorted  to  in  the 
second  case,  the  patient  going  safely  through  confinement  at 
term,  with  open  wounds.  Abundant  suppuration  subsequently 
followed  a  change  of  dressings — salt  water.  Comment  is  need- 
less. 

In  the  third  case  miscarriage  followed  fatal  burns,  the  patient 
being  almost  at  term.  The  condition  of  the  child  is  suggestive, 
and  will  be  referred  to  later. 

Case  XXIII.  (A.  Faucon  :  Loc.  cit.) — M.,  aged  thirty  years,  came 
to  tlie  hospital  April  3,  1S83.  Single,  but  in  the  eighth  month  of 
pregnancy;  has  had  four  children,  all  normal  deliveries.  Patient  is 
thin,  pale,  and  of  lymphatic  temperament.  She  noticed  a  i&w  days 
since,  the  swelling  of  a  gland  in  her  neck,  behind  left  ear ;  tumor  of 
rapid  growth  and  painful  enough  to  prevent  sleep.  Movements  of 
neck  very  painful ;  movement  of  lower  jaw,  as  well  as  deglutition,  diffi- 
cult. Temperature  normal.  On  the  5th  she  was  chloroformed,  tumor 
was  incised,  and  a  large  quantity  of  pus  escaped.  Drainage  tubes  in- 
serted, wound  dressed  a  la  Lister.  Gave  iodide  of  iron  and  quinine. 
She  eventually  recovered,  and  had  a  normal  delivery. 

Case  XXIV.  (A.  Faucon:  Loc.  cit.') — S.,  aged  twenty-one  years, 
came  to  hospital  for  a  suppurating  mammitis.  Patient  of  lymphatic 
temperament,  a  blonde,  of  previously  good  health.  No  history  of 
traumatism  to  account  for  the  disease.  Abscess  was  in  the  left  mamma, 
as  large  as  a  fist ;  opened  with  thermo-cautery ;  drainage  tube  intro. 
duced  ;  Lister's  dressing.  Three  weeks  later  patient  left  hospital  with 
a  small  fistula.  Dec.  2,  1882,  returned  for  an  abscess  in  same  mamma  ; 
fistula  not  yet  closed.  It  was  likewise  opened  with  thermo-cautery, 
and  drainage  established.  She  was  completely  cured,  and  left  hospital 
Jan.  I,  1883.  When  the  patient  presented  herself  at  hospital  she  was 
six  months  pregnant.    She  was  safely  delivered  of  a  living  child  at  term. 

Case  XXV.  {Lnd.  Pract.,  Buffalo,  1885,  v.  i.  580.)— Patient,  aged 
thirty-five  years,  in  sixth  month  of  pregnancy.  Consulted  writer  for  a 
growth  on  right  side  of  upper  jaw,  the  size  of  a  hickory  nut.  It  envel- 
oped a  portion  of  the  crown  of  lateral  incisor,  cuspid,  and  bicuspid  teeth. 
Diagnosis :  Epulo  fibroma.  Patient  was  etherized,  and  the  tumor,  teeth, 
and  involved  portion  of  the  bone  removed  in  a  common  section  made 
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by  the  circular  saw.  No  shock  resulted ;  patient  did  not  even  go  to 
bed,  and  after  two  or  three  days  went  about  her  work  as  usual.  Preg- 
nancy apparently  not  disturbed  in  the  least.  No  further  details  of 
case  given. 

Case  XXVI.  (Pilcher :  Proc.  Med.  Soc.  Co.  of  Kings,  1S79,  i'i-  368- 
370.) — Mary  A.  McP.,  aged  fifty-eight  years,  mother  of  three  children, 
eight  months  advanced  in  fourth  pregnancy.  Has  a  tumor  of  the  right 
breast  dating  from  before  her  third  pregnancy.  At  present  the  whole 
gland  and  the  skin  over  it  is  involved  ;  ulceration  is  present  at  one 
point.  Axillary  glands  enlarged.  Immediate  removal  advised  and 
accepted.  All  diseased  tissue  was  taken  away,  including  axillary 
glands ;  flaps  were  brought  around  from  the  axilla  to  replace  the  skin 
removed.  Rapid  healing  took  place.  No  interference  with  the  course 
of  pregnancy.  Confinement  at  term  of  a  healthy,  well-developed 
child.     The  tumor  presented  the  gross  appearances  of  scirrhus. 

Case  XXVII.  (Dr.  St.  H.  Serre :  Gaz.  Hebdom.  d.  Sc.  Med.,  Mont- 
pellier,  1885,  vii.  589-592.) — F.  C,  aged  thirty-eight  years,  single, 
came  to  hospital  May  8,  1882.  In  the  fourth  month  of  pregnancy. 
Wished  to  have  a  tumor  on  her  right  breast  removed.  First  noticed 
the  growth  two  years  since  ;  three  months  ago  it  began  to  ulcerate.  .  .  . 
The  whole  mammary  gland  was  invaded  by  the  tumor.  .  .  .  Patient 
complained  of  lancinating  pains  in  it;  it  had  been  rapidly  growing  of 
late ;  glands  of  axilla  swollen.  General  condition  of  patient  quite  good ; 
symptoms  of  cachexia.  A  few  days  after  patient  entered  hospital  she 
developed  an  erysipelas  over  the  right  breast ;  soon  cured,  however. 
On  the  23d,  the  patient  having  been  etherized,  the  tumor  and  mam- 
mary gland  were  entirely  removed.  .  .  .  The  ganglion  in  the  armpit 
was  likewise  removed,  the  skin  being  incised  with  the  thermo-cautery. 
Lister's  dressing  applied.  Microscopical  examination  of  tumor  showed 
it  to  be  a  fasciculated  sarcoma.  .  .  .  The  wound  suppurated  freely. 
June  7th,  it  was  very  painful,  and  ulcerated  in  spots.  9th,  high  fever, 
no  appetite,  dyspnoea,  great  pain.  On  the  15th,  after  great  suffering, 
patient  died.  Post-mortem  showed  foetus  must  have  died  a  few  days 
before  the  patient  did. 

Case  XXVIII.  Echinococcus  of  omentum,  complicated  by  pregnaticy ; 
complete  removal  of  the  echinococcus  by  meatis  of  laparotomy;  recovery 
(Rein,  G.  E.  :  Joiirnal  of  Midwifery  afid  Diseases  of  Women,  St.  Peters, 
burg,  1887,  i.  1 15-125.) — The  patient,  a  cook,  aged  twenty-five 
years,  native  of  the  District  of  Kiow;  in  a  good  general  state 
of  health ;  is  now  in    her  third   pregnancy  (month  not  mentioned). 
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She  was  delivered  of  a  child  at  the  lying-in  hospital  three  years 
since,  after  a  normal  pregnancy  and  labor.  Some  time  after  this, 
a  swelling  appeared  just  below  the  region  of  the  liver,  about  the 
size  of  the  fist ;  it  developed  in  size  to  such  an  extent  that  it  made 
the  patient  uncomfortable,  and  she  desired  to  have  it  removed. 
In  September  and  October,  1886,  she  suffered  much  pain  in  the 
diseased  region.  The  operation  of  laparotomy  was  performed  ac- 
cording to  the  aseptic  method  October  8,  1886.  An  enormous 
echinococcus  of  the  omentum  was  found,  which  was  removed.  The 
wound  was  dressed,  and  was  completely  healed  in  twenty  days,  when 
patient  left  the  hospital.  There  was  no  disturbance  of  pregnancy.  (A 
portion  of  the  omentum  had  to  be  removed  with  the  growth.)  No 
further  mention  of  confinement,  labor,  etc.,  but  the  author  thinks  it 
was  normal  at  term. 

Case  XXIX.  (Casanova  et  Poulet :  Revue  de  Chirurgie,  3,  1888, 
p.  207. ) — L.  D. ,  aged  twenty-three  years,  in  the  second  month  of  a  first 
pregnancy,  sought  relief  on  account  of  a  tumor  projecting  below  the 
left  false  ribs.  Hydatid  of  the  spleen  was  diagnosticated,  and  punc- 
tured. Some  weeks  later  suppuration  became  evident  and  a  free 
opening  was  made  with  a  knife ;  a  second  suppurating  sac  was  also 
opened.  About  three  litres  of  purulent  fluid  containing  many  hydatids 
were  evacuated.  Drainage  and  irrigation  were  instituted,  the  patient 
recovered,  and  the  course  of  pregnancy  was  not  disturbed. 

These  cases  of  tumor  are  most  instructive,  one  case  only 
dying,  the  cause  being  septic  absorption,  yet  miscarriage  did 
not  take  place. 

Case  XXX.  (A.  B.  Vesey:  Brit.  Med./oiirn. ,l.ox\don,  1878,  ii.  517.) 
— A  woman,  aged  thirty-five  years,  admitted  to  hospital  in  November, 
1876,  collapsed  and  delirious;  she  had  had  her  left  arm  shattered  to 
above  the  elbow-joint  in  the  rollers  of  a  flax  mill ;  had  lost  much  blood ; 
she  was  found  far  advanced  in  pregnancy,  but  denied  it.  .  .  .  The 
limb  was  removed  at  the  middle  third  by  the  ordinary  circular  opera- 
tion. .  .  .  After  the  operation,  she  was  very  restless,  but  gave  no 
other  indication  of  being  in  labor.  In  the  evening  it  was  evident  that 
she  was  in  labor,  and  ten  hours  after  the  operation  she  was  delivered  of 
a  son,  the  patient  lying  on  her  back.  Placenta  came  away  soon  after- 
ward. .  .  .  She  made  an  uninterrupted  recovery  and  suckled  her 
child.     .     .     .     She  subsequently  told  the  operator  that  labor  com- 
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menced  immediately  after  the  operation,  she  was  consequently  ten 
hours  ill.  She  also  stated  that  she  was  about  two  or  three  weeks  from 
the  full  period  of  being  delivered.  Mother  and  child  left  hospital 
well.     Child  afterward  died  of  croup. 

Case  XXXI.  Neglected  injury  of  the  thumb,  followed  by  abscess, 
gangrene,  and  septiccBmia;  death.  (Billroth:  Allg.  Wien.  med.  Ztg., 
1882,  xxvii.  73.) — The  patient,  a  robust  woman,  in  middle  life,  of  good 
constitution,  six  months  pregnant.  Pricked  herself  upon  the  right 
thumb  with  a  fork,  and  neglected  the  wound,  going  about  her  work  as 
usual.  The  thumb  festered  ;  inflammation  extended  to  forearm ;  cel- 
lulitis. Treatment  by  free  incision.  Some  days  later,  hand  had  turned 
grayish-black ;  inflammatory  redness  creeping  up  the  arm,  abscess  in 
the  fossa  cubitalis.  Patient  being  chloroformed,  the  arm  was  amputated 
at  its  middle  portion.  Patient's  subsequent  condition  was  through- 
out unfavorable.  The  stump  was  treated  after  the  manner  of  von 
Bruns  (earth-treatment).  Third  day  after  operation  granulations  in 
the  stump  had  a  pale  and  unhealthy  look.  Abortion  took  place,  with 
few  expulsive  eff'orts,  the  patient  scarcely  noticing  the  occurrence. 
High  temperature  persistent ;  stump  became  gangrenous  ; 
metastatic  abscesses ;  on  ninth  day  after  amputation,  patient  died  of 
septicaemia.  Autopsy  showed  some  pleuritic  effusion,  peritoneum 
normal. 

No  surprise  is  caused  by  the  fact  that  miscarriage  occurred  in 
both  cases,  great  shock  in  Case  XXX.,  and  septicemia  in 
Case  XXXI.  being  the  respective  causes. 

Case  XXXII.  (A.  Faucon :  Loc.  cit.) — A.  H.,  aged  twenty-two  years, 
entered  hospital  April  2,  1S81.  She  was  in  the  eighth  month  of  preg- 
nancy. While  engaged  in  her  labors  at  a  weaving  mill,  her  thumb 
was  crushed  by  the  machinery.  There  was  exposure  of  the  phalango- 
phalangeal  joint,  denudation  of  the  inferior  third  of  the  first  phalanx, 
and  avulsion  of  the  tendons.  The  thumb  was  dressed  with  phenated 
cotton  and  put  upon  a  splint.  The  wound,  with  the  exception  of 
slight  suppuration,  healed  kindly.  She  was  delivered  at  term  of  an 
hydrocephalic  child  without  accident. 

Case  XXXIII.  Blows  received  by  a  woman  four  afida  half  months  preg- 
nant; no  bad  effects  tipon  gestation.  (A.  Faucon:  Loc.  cit.) — L.,  aged 
thirty  years,  came  to  the  hospital  Feb.  9,  1882.  Of  good  constitution. 
Has  had  several  children.     Was  attacked  a  ^qw  days  previous  by  a  man, 
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who  beat  her  unmercifully.  On  examination,  a  few  superficial  excoria- 
tions were  found  on  the  face,  an  ecchymosis  on  the  abdomen,  over 
right  iliac  fossa.  The  uterus  lay  about  two  and  a  half  inches  beneath 
the  umbilicus.  Patient  had  not  yet  noticed  the  movements  of  child  ; 
no  foetal  or  uterine  sounds  heard ;  no  oozing  of  any  kind  from  the 
vulva.  The  neck  was  large,  soft,  and  velvety,  the  os  transverse,  and 
admitted  the  end  of  the  finger.  Patient  complained  of  pain  over  seat  of 
ecchymoses,  but  this  pain  seemed  superficial ;  no  hematuria  or  bloody 
stools;  palpation  of  uterus  slightly  painful.  She  was  ordered  rest  in 
bed,  and  friction  with  camphorated  oil  over  hypogastrium.  On  the 
15th  she  left  hospital.      She  had  a  normal  delivery  at  term. 

Case  XXXIV.  (A.  Faucon  :  Loc.  fit.') — F.,  aged  nineteen  years, 
entered  hospital  January,  31,  1882.  Began  to  menstruate  at  fourteen; 
had  a  normal  labor  fifteen  months  since  ;  had  no  uterine  disease.  Had 
her  last  menstruation  on  August  6th.  During  that  month,  her  lover  had 
threatened  several  times  to  stab  her ;  about  Christmas  time  he  renewed 
his  threats  while  under  the  influence  of  liquor.  She  was  so  frightened 
that  she  jumped  from  a  second  story  window,  falling  upon  the  ground; 
she,  hov/ever,  immediately  got  up  and  ran  away.  Soon  after,  however, 
she  could  no  longer  walk,  and  was  obliged  to  remain  in  bed  three 
weeks.  Complained  of  violent  pains  over  the  right  hip.  For  three 
days  after  her  fall  she  had  a  slight  bloody  flow  from  the  vulva,  and 
also  complained  of  lumbar  pains.  Womb  rose  to  a  point  about  one 
inch  above  umbilicus.  Nothing  abnormal  was  found  on  examination. 
She  left  hospital  on  the  15th,  without  further  complications,  and  ad- 
mitted that  she  had  only  come  there  to  escape  the  pursuit  of  her  lover. 
The  story  she  had  related  of  her  fall  was,  however,  found  to  be  true. 
She  had  a  normal  delivery  at  full  term. 

Case  XXXV.  (E.  Sibois  :  r  Union  Med.  du  Canada,  July,  1887, 
vol.  i.  No.  7,  p.  345.) — On  December  i,  1886,  the  writer  was  called  to 
see  Mrs.  H.,  Avho  had  just  had  a  severe  fall.  The  patient,  weighing  one 
hundred  and  ninety  pounds,  had  fallen,  head  first,  from  the  top  of  a  wall 
ten  or  twelve  feet  high.  When  seen,  blood  was  flowing  from  nose  and 
ears,  and  she  was  delirious.  Five  hours  later,  in  spite  of  treatment, 
she  was  comatose;  complete  insensibility,  dilated  pupils,  paralysis  of 
bladder  and  rectum  (!),  laborious  respiration,  irregular  filiform  pulse. 
Another  physician  diagnosticated  fracture  of  base  of  skull,  and  a  hopeless 
case.  At  1 1  o'clock  p.m.,  respiration  became  less  laborious,  and  the  next 
morning,  fourteen  hours  after  the  accident,  she  was  perfectly  conscious, 
and  complained  of  terrible  pain  in  head,  neck,  and  shoulders.     I  knew 
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that  she  was  pregnant.  Ten  days  after  the  accident,  she  lost  some 
blood  (about  two  ounces),  and  this  was  followed  by  the  expulsion  of 
an  ovum,  without  parturient  pains.  Two  days  later,  patient  was  appar- 
ently as  well  as  ever.  The  expelled  ovum  was  entire  ;  the  embryo  was 
between  seventy  and  eighty  days  old.  May  i6th,  or  seven  months  after 
the  accident  related,  Mrs.  H.  gave  birth  to  a  boy,  at  full  term,  weigh- 
ing ten  and  a  half  pounds.  She  had,  therefore,  after  the  accident,  lost 
one-half  of  a  double  conception. 

Case  XXXVI.  (Loviot :  Bull,  et  Mem.  Soc.  cV  Obs.  et  Gyn.  de 
Paris,  1887,  ii.  87.) — Mrs.  G.,  aged  twenty-five  years,  came  to  the 
hospital  during  the  latter  part  of  December,  and  there  gave  birth  to  a 
child  at  term.  Has  had  two  boys  and  a  daughter,  after  normal  and 
easy  labors.  Menstruated  at  fourteen.  While  in  the  second  month  of 
her  last  pregnancy,  though  the  fact  of  her  being  pregnant  was  unknown 
to  both  operator  and  patient,  the  left  eye  was  enucleated,  having  been 
diseased  since  the  age  of  fifteen,  when  she  had  typhoid  fever.  There 
was  no  disturbance  of  pregnancy,  and  the  child  was  born  at  term. 
(No  further  details  of  case.) 

Of  these  thirty-six  cases,  miscarriage  occurred  in  nine  and  a 
half,  the  half  being  Case  XXXV.,  in  which  the  woman  aborted 
one-half  of  a  twin  conception,  carrying  the  other  half  to  full 
term.  From  this  number  are  to  be  subtracted  Case  X.,  the 
woman  being  at  term  and  aborting  forty  hours  after  injury; 
Case  XIV.,  the  woman  being  at  term  ;  and  Case  III.,  the  woman 
in  the  ninth  month  being  delivered  of  a  healthy,  strong  child 
four  days  after  a  wound,  because  it  does  not  appear  that  the 
wounds  directly  induced  labor,  the  time  of  confinement  having 
arrived.  In  Case  XV.,  the  miscarriage  cannot  be  charged  to 
the  simple  surgical  procedure  often  days  before.  Case  XXXV. 
may  be  also  omitted,  and  there  remain  five  cases,  I.,  XX.,  XXII., 
XXX.,  XXXI., for  consideration.  Cases  XX.,  XXII., and  XXX., 
miscarried  as  the  direct  result  of  shock ;  XX.  subsequently  dying 
of  sepsis;  XXII.  dying  from  the  severity  of  the  injury  which  in- 
duced the  abortion  ;  XXX.  recovering  and  nursing  her  child,  for 
gestation  had  advanced  into  the  ninth  month. 

Traumatic  peritonitis  is  chargeable  with  the  result  in  Case  I., 
and  sepsis  in  Case  XXXI.  Unfortunately,  the  histories  of  these 
patients  is  defective,  notably,  in  regard  to  the  occurrence  or  not 
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of  previous  miscarriages,  and  in  regard  to  the  working  condition 
of  internal  organs,  the  kidneys,  for  example.  Research  for  pre- 
disposing disease,  syphilis,  does  not  in  all  cases  appear,  and 
much  doubt  must  necessarily  exist  in  this  direction,  as  has 
already  been  mentioned. 

Of  the  thirty-six  cases  there  died  five;  one  from  shock,  Case 
XXII.,the  other  four,  XIV..  XX.,  XXVII.,  XXXI.,  from  sepsis  ; 
a  more  eloquent  appeal  in  favor  of  the  teaching  of  Lister  it  is 
difficult  to  imagine,  or  one  which  should  more  deeply  impress 
the  surgeon. 

The  relation  between  pregnancy  and  suppuration  has  always 
been  a  matter  of  importance ;  it  is  so  no  longer  in  aseptic 
wounds.  Should  a  wound  cease  to  be  clean,  the  record  above 
shows  that  danger  is  to  be  expected.  In  a  rather  extensive 
literature  on  the  subject  of  suppuration  during  pregnancy,  the 
principles  of  antiseptic  surgery  have  been  ignored  until  recently. 

Mulier  in  utero  f evens,  secta  vena,  abortit,  coque  viagis  si  sit  fcetus 
grandior,  says  Hippocrates,  book  5,  aphorism  31  ;  and  this  was 
accepted  until  during  the  seventeenth  century  when,  owing  to 
the  teaching  of  Fernel,  it  became  the  fashion  to  bleed  pregnant 
women.  Later,  however,  traumatic  fever,  owing  to  defective 
wound  treatment,  was  considered  an  associate  more  or  less  inti- 
mate with  hemorrhage,  and  this  opinion  may  be  considered  to 
have  existed  until  the  era  of  antiseptic  principles.  It  is  not  pos- 
sible to  suppose  that  during  the  seventeenth  and  eighteenth 
centuries,  and  perhaps  later,  pregnant  women  were  habitually 
bled  if  the  practice  was  a  fruitful  cause  of  abortion. 

Moriceau  (T.  Cornillon,  These,  Paris,  1872)  mentions  a  woman 
who  was  bled  forty-five  times  during  one  pregnancy,  and  another 
who  was  bled  ninety  times. 

E.  Petit  {These,  Auxerre,  1872)  records  three  cases  of  rup- 
tured varicose  leg  veins ;  the  patients  died  without  aborting ; 
also  three  cases  of  ruptured  varicose  vulvar  veins,  who  like- 
wise died  without  aborting.  The  cases  recorded  in  this  paper 
do  not  indicate  hemorrhage  as  a  cause  of  abortion. 

If  there  is  such  a  thing  as  that  which  is  known  under  the 
name  of  maternal  impression,  one  would  think  that  a  series  of 


I 


484  1  TIFFANY, 

accidents  and  surgical  operations  should  afford  indisputable 
examples.  This  scarcely  seems  to  be  so,  however.  Of  the 
cases  here  tabulated,  in  only  two  is  the  delivered  child 
mentioned  as  being  malformed  in  any  way,  Cases  XXII.  and 
XXXII.  In  the  latter  of  these  two  examples  an  hydro- 
cephalic child  was  born  after  the  mother  had  sustained  a  severe 
crush  of  the  thumb  one  month  previously.  It  is  difficult  to 
suppose  that  the  two  conditions  bear  to  each  other  the  relation 
of  cause  and  effect.  Case  XXII.  cannot  be  dismissed  with  so 
brief  a  comment.  The  very  remarkable  similarity  exising  be- 
tween the  lesions  of  mother  and  child  are  worthy  of  careful 
study,  and  this  study  would  be  greatly  assisted  if  it  were  known 
whether  or  not  the  woman  had  given  birth  to  a  child,  or  chil- 
dren, marked  with  blisters,  or  if  there  was  present  a  disease 
possibly  inducing  such  lesions.  This  information  is  not  con- 
tained in  the  report  of  the  case.  After  a  careful  survey  of  all 
cases  reported  prior  to  and  since  the  Geneva  Congress,  I  can 
find  no  justification  for  the  opinion  that  the  child  in  utero  is 
liable  to  deformity  as  the  result  of  a  surgical  operation  performed 
upon  the  mother. 

The  maternal  impression  idea  is  widespread,  and  the  following 
supposed  example  may  be  worth  quoting  as  it  bears  upon  the 
question  of  blisters  present  at  birth. 

Case  XXXVII.  {American  Journal  of  the  Medical  Sciences,  July, 
1857,  p.  285.)  A  little  daughter  of  Mrs.  H.  fell  on  a  cooking-stove 
sufficiently  hot  to  burn  slightly.  The  mother  coming  into  the  room 
quickly,  feared  that  the  child  was  fatally  burned.  The  child  was 
slightly  burned  on  face,  hands,  and  arms.  Mrs  H.  was  in  seventh 
month  of  pregnancy,  and  was  delivered  two  months  later  of  a  child 
having  many  blisters  on  its  face  and  limbs.  The  blisters  resembled 
those  following  a  burn.  The  child  lived  three  days.  Another  child 
was  born  about  fourteen  months  later  blistered  "  precisely  on  the  same 
parts  and  in  the  same  manner  as  the  above  described  one."  Inflamma- 
tion set  in  and  nearly  all  the  fingers  and  toes  sloughed  off.  In  a  subse- 
quent confinement  a  healthy  child  was  born. 

One  is  strongly  inclined  to  suspect  congenital  syphilis  here, 
there   being   two    children    affected    similarly.       The    identical 
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distribution  of  blisters  is  to  be  noted,  and  sloughing  of  fingers 
and  toes  as  a  sequel  also.  Had  the  child,  Case  XXII.,  lived, 
more  light  might  have  been  thrown  upon  the  matter. 

Study  of  the  cases  here  recorded,  as  well  as  of  those  pre- 
viously published,  I  believe  justify  the  following  conclusions  : 

1.  Pregnancy  is  a  physiologcial  condition  and  does  not  contra- 
indicate  a  surgical  operation. 

2.  During  pregnancy  temporary  strain  may  be  exerted  on 
some  organ,  e.  g.,  kidney,  inducing  impairment  of  function. 

3.  A  surgical  operation  upon  a  pregnant  woman  is  to  be  con- 
ducted so  as  to  avoid  inducing  abortion,  in  itself  a  serious 
accident. 

4.  The  main  cause  of  abortion  or  death  after  operation  is 
sepsis. 

5.  The  probability  of  sepsis  after  operation  is  increased  if  the 
patient  is  suffering  from  disease  either  temporary  or  permanent. 

6.  Aborton  may  result  from  shock. 

7.  Hemorrhage  does  not  seem  to  induce  abortion. 

8.  Union  of  fracture  may  be  retarded  by  pregnancy. 

9.  Recorded  cases  show  that  the  unborn  child  receives  no 
evil  impress  when  the  mother  is  subject  to  operation. 

10.  When  a  surgical  operation  upon  a  pregnant  woman  is 
under  consideration,  the  function  of  all  the  patient's  organs 
must  be  carefully  investigated  and  regulated.  An  operation 
then  conducted  antiseptically  may  be  expected  to  result  as 
though  pregnancy  were  not  present. 
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Dr.  J.  EwiNG  Mears,  of  Philadelphia. 

I  think  I  may  safely  state  that  I  express  the  sentiments  of  this 
Association,  if  not  of  all  surgeons,  when  I  say  the  profession  is  greatly 
indebted  to  Dr.  Tiffany  for  bringing  before  us  in  such  an  elaborate 
manner  the  subject  which  he  has  presented.  I  feel,  however,  that  we 
should  approach  the  consideration  of  this  subject  in  a  very  guarded 
manner,  lest  by  any  expression  of  opinion  we  may,  on  the  one  hand,  do 
harm  by  favoring  the  performance  of  improper  operations,  or,  on  the 
other,  do  harm  by  neglect.  I  am  induced  to  call  attention  to  one  or 
two  propositions. 

In  the  first  place,  with  regard  to  the  statement  that  pregnancy  is  a 
physiological  condition  and  does  not  contra-indicate  surgical  operation. 
We  should  remember  in  considering  this  proposition  that  pregnancy 
in  one  class  of  women  is  one  thing  in  its  effect  upon  the  general  system 
and  in  the  degree  in  which  it  involves  the  general  system,  while  in 
another  class  of  women  pregnancy  is  quite  a  different  process.  Preg- 
nancy in  the  Indian  woman,  who  does  all  of  the  hard  work  incident 
to  her  mode  of  life,  who  carries  her  child  to  full  term,  and,  as  she 
marches  across  the  plain,  stops  behind  a  bush,  gives  birth  to  the  child, 
picks  it  up,  puts  it  on  her  back,  and  goes  on,  may  be  considered  a 
physiological  process.  That  woman's  system  is  very  little  affected  by 
the  process  through  which  she  has  passed.  Take,  on  the  other  hand, 
the  woman  of  the  city,  who,  brought  up  under  quite  different  conditions 
of  life,  introduced  into  society  at  the  very  earliest  period  which  her 
parents  permit,  or  probably  do  not  permit,  passes  on  to  the  period 
when  she  marries,  frequently  very  unfit,  as  you  yourself,  Mr.  President, 
have  pointed  out,  for  the  functions  which  she  then  assumes,  and  we 
can  say,  in  this  case,  pregnancy  is  not  the  same  process  as  in  the 
Indian  woman.  Surgical  interference  in  these  two  classes  will,  I 
think,  have  different  results. 

Again,  with  regard  to  the  character  of  the  operation.  We  have  ope- 
rations of  expediency  and  operations  of  necessity.  I  think  that  most 
of  us  have  hesitated  to  perform  operations,  except  of  the  slightest  char- 
acter, on  the  pregnant  woman,  unless  such  operations  have  been  abso- 
lutely demanded.  So  strong  is  this  feeling  that  I  have  known  surgeons 
decline  to  operate  when  the   menstrual  period  was  present,  and  physi- 
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cians  have  refused  to  advise  patients  to  go  to  a  dentist  during  preg- 
nancy, lest  harm  should  be  inflicted.  Shall  we  perform  operations  of 
expediency  on  pregnant  women  ?  Have  we  had  sufficient  experience  to 
permit  us  to  say  this?  Operations  of  necessity  we  rnust,  of  course, 
perform,  no  matter  what  the  condition  of  the  patient.  Where  it  is  a 
question  of  life,  the  surgeon  must  decide  what  is  best  for  the  patient 
under  the  circumstances. 

With  regard  to  the  period  of  pregnancy  at  which  operations  may  be 
performed.  Dr.  Tiffany  has  given  us  some  statistics  which  are  of  value. 
These  should  be  borne  in  mind  in  considering  any  operation. 

Dr.  p.  S.  Conner,  of  Cincinnati. 

I  can  make  one  contribution  to  this  subject.  In  1885  I  forcibly 
straightened  an  ankylosed  knee-joint.  No  appreciable  wound  was 
produced.  Five  days  later,  a  deep-seated  phlegmon  of  the  leg  ap- 
peared. Septic  infection  followed,  and  for  thirty  days  the  woman's 
life  was  in  extreme  peril.  She  recovered,  and  in  a  few  weeks  repaired 
to  her  home.  The  patient  was  thirty  years  of  age.  At  the  time  of 
the  operation  she  had  not  menstruated  for  six  weeks,  but  no  impor- 
tance was  attached  to  this,  because  menstruation  had  always  been 
irregular.  It  subsequently  was  proved  that  she  was  in  the  second 
month  of  pregnancy.  The  pregnancy  went  on  without  interruption, 
and  she  was  delivered  of  a  healthy  child.  She  certainly  had  a  very 
severe  surgical  injury. 

Dr.  William  Hunt,  of  Philadelphia. 

My  object  in  rising  is  to  ask  a  question.  I  have  on  two  occasions 
had  women  far  advanced  in  pregnancy  brought  into  the  Pennsylvania 
Hospital,  suffering  with  severe  burns.  Auscultation  revealed  the  fact 
that  the  children  were  living.  The  burns  were  evidently  fatal.  The 
question  which  I  would  ask  is,  Would  it  be  justifiable  under  such  cir- 
cumstances to  risk  the  sacrificing  of  the  mother  a  few  days,  or  hours, 
sooner  than  she  would  otherwise  die,  in  order  to  save  the  life  of  the 
child,  or  must  we  wait  until  the  last  breath  has  left  the  body  of  the 
mother  before  we  make  the  incision  ?  I  would  add  that,  in  my  cases, 
the  element  of  consent  to  the  operation  was  wanting. 

Dr.  R.  B.  Bontecou,  of  Troy,  N.  Y. 

I  should  like  to  cite  a  case  bearing  upon  the  first  conclusion.  A 
woman  in  the  seventh  month  of  pregnancy,   the  subject  of  a  large 
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umbilical  hernia,  had  the  misfortune  to  have  this  rupture  while  in  a 
squatting  position,  and  the  intestine  escaped  on  to  the  ground.  Four 
hours  later,  when  I  saw  her,  this  mass  of  intestines  had  become  large 
enough  to  fill  a' peck  measure.  I  cleaned  the  bowels,  restored  them, 
and  closed  the  wound.  I  gave  her  a  dose  of  morphia,  which  I  thought 
would  let  her  die  comfortable.  She,  however,  recovered.  The  child 
was  born  one  month  later  prematurely.  The  woman  lived  to  bear 
many  children.  This  was  before  the  days  of  antiseptics.  If  this 
woman  recovered  after  such  a  severe  injury,  why  should  we  not  be 
justified  in  making  a  laparotomy  under  improved  methods  with  anti- 
septic precautions  when  necessary? 

Another  case,  perhaps  not  quite  bearing  upon  the  matter  in  point, 
was  that  of  a  woman  about  to  be  confined,  and  who,  wishing  to  con- 
ceal her  condition,  went  into  the  barn-yard  one  wintry  day,  opened  the 
abdomen  with  a  razor,  delivered  the  child,  bandaged  herself,  walked 
fifteen  or  twenty  miles  to  the  City  of  Albany,  and  lived,  without  anti- 
septics. 

Dr.  Tiffany.  Ip  reply  to  the  question  of  Dr.  Hunt,  I  would  say  that, 
under  the  conditions  he  mentions,  I  should  consider  laparotomy  as  cer- 
tanly  justifiable,  if  the  woman  is  certain  to  die.  The  question  which 
the  surgeon  has  to  ask  is,  if  he  cannot  save  two  lives,  can  he  not 
save  one  ?  The  woman's  hour  is  come ;  then  why  not  save  her  child  ? 
I  think  that  we  frequently  do  operations  that  are  rarely  successful,  and 
yet  there  is  no  question  in  regard  to  them.  If  I  recall  rightly  the 
circumstances  in  the  cases  of  Dr.  Hunt,  the  child,  prior  to  the  death 
of  the  mother,  had  violent  convulsions,  and  had  its  death  struggles 
going  on  for  a  certain  time  in  utero.  I  cannot  help  thinking  that, 
under  these  circumstances,  it  is  right  to  try  to  save  the  child,  just  as 
the  obstetric  surgeon  will  choose  between  the  mother  and  the  child ; 
one  surgeon  destroying  the  child  to  save  the  mother,  another,  in- 
fluenced by  religious  motives,  allowing  the  mother  to  die  to  save  the 
child.  A  large  number  of  obstetric  surgeons  will  not  destroy  the 
child. 

There  is  one  thing  that  I  omitted  to  speak  of.  There  is  a  very  great 
discrepancy  in  recorded  cases.  I  have,  however,  found  a  larger  pro- 
portion of  recorded  cases  of  non-union  of  fractures  in  the  pregnant 
than  in  the  non-pregnant.  I  am  of  the  opinion  that  pregnancy  does 
result  in  non-union.  Sometimes  in  cases  union  has  taken  place 
rapidly  after  pregnancy  was  completed. 
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A  word  with  reference  to  the  question  of  antiseptics.  No  one  denies 
that  many  cases  have  recovered  without  antiseptics.  To  do  this  we 
should  have  to  negative  the  whole  history  of  medicine.  There  is  a 
resisting  power  in  the  body  which  renders  the  individual  in  certain 
cases  inapt  to  grow  microbes.  Yet  it  seems  to  me  to  be  going  very 
far  back  to  suggest  that  a  clean  surgeon,  operating  with  a  clean  knife, 
on  a  clean  body,  will  not  have  better  results  than  a  dirty  surgeon, 
operating  with  a  dirty  knife,  on  a  dirty  body. 
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The  report  by  Nussbaum,  in  1872,  of  an  intractable  case  of 
contraction  of  the  muscles  of  the  side  of  the  thorax,  which  he 
had  relieved  by  stretching  the  brachial  plexus,  at  once  attracted 
very  general  attention,  and  the  operation  of  nerve-stretching 
soon  became  a  popular  procedure  and  was  employed  in  a  great 
variety  of  diseases  and  upon  nearly  all  of  the  nerves  of  the 
body.  The  reception  of  the  new  operation  was  marked  by 
more  enthusiasm  than  discrimination,  and  the  exaggerated 
claims  put  forward  at  first  have  been  materially  modified  by 
subsequent  more  extended  experience,  and  the  range  of  appli- 
cation has  been  considerably  limited.  The  literature  of  the 
subject  has  already  swollen  to  considerable  proportions,  and 
the  number  of  cases  reported  by  various  operators  is  very  large. 
Unfortunately,  the  published  reports  are  available  for  definite 
conclusions  only  to  a  limited  extent,  as  many  of  the  cases  have 
been  reported  at  so  early  a  date  that  the  history  does  not  afford 
reliable  data  for  estimating  the  permanency  of  the  result,  while 
such  different  operations,  as  simple  stretching,  avulsion,  crush- 
ing, and  section,  have  been  by  most  authors  considered  together. 
A  sufficient  amount  of  reliable  experience  has,  however,  been 
put  upon  record  to  enable  us  to  form  some  estimate  of  its  range 
of  application,  and  its  relative  merits  as  compared  with  other 
means  and  methods.  The  conclusions  set  forth  in  this  paper 
have  been  reached  by  a  study  of  the  reported  cases,  and  of  the 
opinions  and  conclusions  of  those  who  have  investigated  the 
subject  both  from  an  experimental  and  clinical  standpoint.    The 
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simple  stretching  of  a  nerve  trunk  by  traction  made  upon  it  after 
exposure  by  a  preliminary  dissection,  as  first  performed  by 
Nussbaum,  has  been  variously  modified  by  subsequent  opera- 
tors. Thus  the  stretching  has  been  followed  by  neurotomy  or 
neurectomy,  or  has  been  associated  with  crushing,  or  the  trac- 
tion has  been  carried  to  the  extent  of  rupture.  It  is  evident,  as 
Chauvel  has  pointed  out,  that  the  consideration  of  such  different 
procedures  together  must  give  unreliable  and  unsatisfactory  re- 
sults. The  so-called  subcutaneous  nerve-stretching  seems  to  be 
only  applicable  to  the  sciatic,  and  should  be  considered,  there- 
fore, only  in  connection  with  the  operations  on  that  nerve,  and 
not  in  relation  to  the  subject  generally. 

The  subject  of  nerve-stretching  has  been  studied  experiment- 
ally by  a  l^rge  number  of  competent  observers,  and  the  results 
have  been,  in  the  main,  an  agreement  as  to  the  anatomical  and 
physiological  results,  so  that  I  shall  content  myself  with  a  brief 
mention  of  the  facts  reported,  without  referring  to  the  individual 
observers. 

If  a  nerve  of  large  size,  such  as  the  sciatic,  is  exposed  in  the 
rabbit  and  lifted  from  its  bed,  it  seems  at  first  to  stretch  as  the 
result  of  slight  traction,  and  partly  to  regain  itself  when  the 
traction  ceases.  If,  however,  the  traction  is  continued,  there 
occurs  a  sudden  yielding  as  though  the  nerve  trunk  had  broken 
on  the  peripheral  side,  and  the  nerve  now  lies  lax  and  in  loops 
if  returned  to  its  bed,  an  actual  elongation  having  taken  place. 
Rupture  of  the  main  trunk  has  not,  however,  occurred,  but  the 
elongation  has  been  due  either  to  rupture  of  some  of  the 
branches,  permitting  displacement  of  the  main  trunk,  or  to 
some  changes  within  the  nerve  trunk  itself  This  fact  explains 
the  statement  of  Neve,  that,  in  his  cases  of  nerve-stretching  for 
anaesthetic  leprosy,  the  peripheral  portion  of  the  nerve  was 
ruptured  several  times,  but  that  the  resultant  paralysis  disap- 
peared as  quickly  as  after  simple  stretching.  If  still  further 
force  is  used,  the  nerve  gives  way  either  at  the  point  where 
traction  is  applied,  or  at  a  point  of  emergence  from  the  cord. 

Symington  has  produced  rupture  of  the  sciatic  nerve  in  the 
human  cadaver  in  fourteen  cases.     Rupture  took  place  in  six  at 
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the  point  of  traction,  and  in  eight  at  the  cord.  The  dura  was 
always  torn  near  its  point  of  reflection  over  the  nerve,  and  the 
nerve  roots  were  torn  out  with  the  trunk  ;  the  resistance  of 
the  nerve  depending  almost  entirely  upon  the  integrity  of  the 
dura,  for  when  this  membrane  was  torn  slight  traction  produced 
a  solution  of  continuity  in  the  nerve. 

Nicaise,  Duret,  Bonnaire,  and  others  have  established  by 
numerous  observations  the  minute  changes  which  occur  in 
nerve-stretching,  as  the  result  of  moderate  traction,  such  as  is 
employed  for  therapeutic  purposes. 

The  changes  which  have  been  observed  are  laceration  of  the 
sheath  of  the  nerve  and  rupture  of  the  vessels  which  are  dis- 
tributed to  the  interior,  with  capillary  hypernsmia  and  hemor- 
rhages. The  sheath  of  Schwann  always  remains  unbroken, 
though  the  axis-cylinder  and  medullary  sheath  may  be  divided, 
the  latter  showing  a  decided  segmentation.  The  vasa  vasorum 
become  tortuous  and  dilated,  and  in  eight  or  ten  days  new 
vessels  and  embryonic  tissue  are  found  in  the  nerve  trunks. 
The  degenerative  changes  consist  in  the  disappearance  of 
myeline  and  of  the  axis-cylinder  in  many  fibres.  The  lesions 
are  more  widely  extended,  according  to  Nicaise,  if  the  limb  is 
not  extended,  as  flexion  permits  of  greater  displacement  of  the 
nerve;  and  according  to  Chauvel,  the  lesions  found  are  always 
confined  to  the  immediate  neighborhood  of  the  point  of  traction, 
and  to  the  peripheral  portion  of  the  nerve,  and  no  changes  are 
ever  seen  in  the  central  portion,  nerve  roots,  or  cord. 

Horsley  has  furthermore  shown  that  in  moderate  stretching 
"the  tension  is  thrown  almost  exclusively  on  the  fibrous  sheaths 
of  the  nerves,  viz.,  the  loose  epineurium  binding  the  primitive 
bundles  together,  and  the  denser  perineurium  which  ensheathes 
each  primitive  bundle."  "As  a  consequence  of  the  tension,  the 
bloodvessels  are  compressed  and  emptied,  while  the  lymphatic 
spaces  are  absolutely  obliterated  and  their  contents  driven  out 
into  the  efferent  trunks."  He  further  adds  that  "  it  is  very  clear 
then  if  there  is  any  inflammatory  tension  in  the  nerve,  this  must 
be  got  rid  of  by  such  a  thorough  compression  of  the  vessels  and 
connective  tissues  " — a  fact  which  throws   light  on  the   thera- 
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peutic  effect  of  the  operation  in  some  cases.  In  addition  to  the 
above  changes  affecting  the  component  parts  of  the  nerv^e  trunk, 
adhesions  to  the  nerve  sheath,  or  to  the  surrounding  tissue,  may 
be  broken  up  and  pressure  in  this  manner  relieved.  Nicaise 
insists  that  "elongation  generally  acts  by  changes  in  the  nerve 
itself  or  terminal  structures,  and  most  often  produces  its  effect 
by  diminishing  the  conductibility  of  the  nerve  as  the  result  of 
these  changes  in  its  structure,  and  not  simply  by  freeing  it  from 
adhesions  and  pressure." 

Omboni,  Dana,  and  other  authorities  claim  that  slight  visible 
motion  can  be  imparted  to  the  cord  by  traction  on  the  sciatic, 
but  Symington  has  pointed  out  that  the  tension  must  be  borne 
principally  by  the  membranes,  and  that  traction  upon  a  spinal 
nerve  tends  to  displace  the  dura  laterally,  so  that  so  long  as  it 
remains  intact  the  impression  on  the  cord  must  be  a  mini- 
mum one.  There  is,  however,  plenty  of  evidence,  both  clinical 
and  pathological,  to  show  that  the  cord  may  be  affected  by  the 
stretching  of  a  peripheral  nerve.  Thus  marked  loss  of  motion 
and  sensation  may  follow  on  the  opposite  side,  or  involve  re- 
gions beyond  the  area  of  distribution  of  the  nerve  stretched. 
Moreover,  softening  of  the  cord  and  hemorrhage  have  followed 
the  operation. 

In  the  cranial  nerves  the  effect  of  traction  on  the  point  of 
origin  seems  to  depend  upon  the  anatomical  relation  at  the  fora- 
men of  exit  through  the  skull.  Thus,  if  the  brain  is  removed, 
distinct  motion  can  be  imparted,  as  shown  by  Southam,  to  the 
central  end  by  traction  on  the  spinal  accessory,  while  the 
most  vigorous  traction  on  the  facial  produces  no  like  effect. 
The  breaking  weight  of  different  nerves  has  been  studied  by 
Tillaux,  Vogt,  and  Trombetta.  The  results  obtained  have 
varied  within  wide  limits.  Thus,  for  the  sciatic  in  the  human 
cadaver,  the  breaking  force  ranged  from  82  to  248  pounds. 
Beyond  a  very  general  idea  of  the  strength  of  nerve  trunks,  the 
demonstration  of  the  breaking  weight  of  the  various  nerves  has 
been  of  little  practical  value,  and  we  can  quite  agree  with  Mar- 
shall "that  the  educated  tactile  and  rnuscular  senses  of  the 
surgeon  are  far  safer  guides  in  the  estimation  of  the  force  to  be 
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applied  to  a  nerve  than  the  more  exact,  but  also  more  dangerous 
dynamometer." 

As  to  the  change  in  the  function  of  the  nerve  as  a  result  of 
stretching,  we  find  that  both  direct  and  reflex  excitability  dis- 
appear as  the  result  of  strong  traction,  but  are  both  exaggerated 
as  the  result  of  mild  traction.  The  duration  of  the  result 
depends  upon  the  force  used.  "  Motor  functions  are  less  mark- 
edly depressed  than  the  sensory."  "All  sensory  functions  are 
depressed  not  only  to  common  touch,  but  the  sense  of  tempera- 
ture, heat  and  cold,  and  the  sense  of  pressure.  Irritability,  or 
the  power  of  conducting  impressions,  is  first  increased  and 
then  depressed.  Reflex  properties  of  nerves  are  not  so 
quickly  affected  as  the  voluntary  motor  or  sensory  functions." 
(Marshall.) 

In  animals  sensibility,  as  a  rule,  is  first  increased  and  then 
rapidly  disappears.  In  certain  pathological  conditions  in  man, 
such  as  anaesthetic  leprosy,  in  which  sensation  has  been  lost, 
nerve-stretching  is  followed  by  complete  return  of  feeling  in 
almost  every  case,  not  only  on  the  side  operated  on,  but  also  on 
the  opposite  side,  and  this  restoration  often  proves  permanent. 
Brown-Sequard  has  further  shown  that  in  guinea-pigs  in  which 
hemianaesthesia  has  been  produced  by  section  of  the  cord, 
sensation  will  return  even  with  hyperaesthesia  as  a  result  of 
stretching  the  sciatic. 

The  motor  functions  are  less  readily  affected  than  the  sensory, 
but  are  more  persistent.  There  is  a  general  agreement  among 
different  observers  as  to  the  difference  in  the  results  of  the  di- 
rection in  which  traction  is  made  upon  the  nerve.  Thus,  if  the 
traction  is  centrifugal,  and  therefore  mainly  borne  by  the  central 
portion  of  the  nerve,  anaesthesia  follows  with  slight  and  tran- 
sient paresis.  If  the  stretching  is  toward  the  cord,  so  as  to  pull 
more  on  the  distal  part  of  the  nerve,  we  find  anaesthesia  with 
much  greater  and  more  persistent  paresis  and  loss  of  reflexes. 

Certain  trophic  effects  have  been  observed  both  in  animals 
and  man  as  a  result  of  nerve-stretching.  Thus  in  the  rabbit, 
gangrene  of  the  toes  has  followed  stretching  of  the  sciatic,  and 
more  or  less  atroph}^  of  the  muscles  supplied  is  constantly  seen. 
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Such  grave  trophic  disturbances  in  man  have  not  been  seen  as  a 
result  of  stretching  mixed  nerves.  In  this  connection  Tillaux 
and  Nicaise  have  called  attention  to  an  important  fact,  namely, 
"  the  loss  of  the  eye  which  sometimes  follows  resection  of  the 
superior  maxilla,  and  which  results  from  the  avulsion  of  the 
incompletely  divided  orbital  nerve." 

Simon,  of  Birmingham,  has  reported  a  case  of  infantile 
paralysis  {British  Medical  Journal,  February,  1882)  of  three 
years'  standing  in  which  there  was  marked  improvement  in  the 
affected  limb  six  months  after  stretching  the  sciatic. 

Neve  has  further  shown  that  in  anaesthetic  leprosy  the  opera- 
tion is  nearly  always  followed  by  a  healing  of  the  ulcers,  and  a 
disappearance  of  the  tubercles  so  generally  found  affecting  the 
integument  of  the  lower  extremities  in  that  disease.  These  facts 
indicate  an  influence  over  the  nutrition  of  both  muscles  and 
skin,  and  possibly  may  offer  a  further  field  for  the  beneficial 
results  of  nerve-stretching. 

The  results  of  experiment  are  quite  fully  confirmed  by  clinical 
experience.  The  effect  often  reaches  beyond  the  area  of  the 
nerve  operated  on,  and  may  affect  the  parts  supplied  by  the 
same  nerve  on  the  opposite  side ;  here,  however,  they  are 
less  marked,  and  less  persistent.  The  accidents  which  have 
occurred  must  be  explained  by  changes  in  the  cord.  Thus  in 
five  fatal  cases  collected  by  Althaus,  the  symptoms  were  vomit- 
ing, hiccough,  paralysis  of  the  bladder  and  intestines,  and 
dyspnoea,  terminating  in  asphyxia. 

The  immediate  dangers  of  nerve  -  stretching  are  slight. 
Omboni  has  collected  ten  fatal  cases  of  stretching  the  sciatic  ; 
in  eight  the  patients  suffered  from  tabes ;  in  one  from  tetanus, 
and  in  one  sciatica.  In  summing  up  the  results  of  nerve-stretch- 
ing and  the  manner  in  which  it  acts,  we  may  accept  the  conclu- 
sions of  Nicaise,  "  that  elongation  acts  at  the  same  time  upon 
nerve  centres  and  nerve  trunks  submitted  to  traction  most  fre- 
quently by  diminishing  their  sensory  conductibility,  probably 
by  the  mechanism  of  an  incomplete  rupture,  and  that  the  thera- 
peutic action  in  some. central  cases  may  be  due,  as  explained  by 
Callender,  by  a  kind   of  isolation  of  the   nerve  centres,  which 
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permits  them  to  resume  their  normal  action  previously  disturbed 
by  peripheral  irritation."  The  breaking  up  of  adhesions  within 
the  nerve  sheath  itself,  or  to  the  surrounding  tissues,  must  in 
certain  cases  play  an  important  role  and  further  the  obliteration 
of  the  lymphatic  spaces  described  by  Horsley  probably  explains 
the  beneficial  effect  in  such  cases  as  anaesthetic  leprosy,  in  which 
well-defined  exudation  in  the  nerve  trunks  is  constantly  seen. 

Turning  now  to  the  clinical  aspect  of  nerve-stretching,  the 
number  of  reported  cases  already  reaches  into  the  hundreds, 
but  many  of  these  are  reported  with  such  scanty  detail  and  so 
soon  after  operation,  and  such  diverse  methods  are  grouped 
together,  that  definite  deductions  on  many  points  cannot  yet  be 
made;  still,  from  the  published  experience,  certain  conclusions 
may  be  regarded  as  more  or  less  definitely  settled. 

There  is  a  general  agreement  among  the  later  authorities  that, 
so  far  as  tabes  is  concerned,  the  operation  has  entirely  failed  to 
meet  the  high  estimate  placed  upon  it  by  the  enthusiastic 
reports  of  early  operators,  especially  Langenbuch,  and  the  more 
recent  writers  condemn  it,  except  in  those  cases  in  which  the 
lightning  pains  are  the  predominant  feature  of  the  case. 

Here  temporary  diminution  of  pain  may  be  obtained,  but 
even  this  is  of  short  duration. 

In  other  cases  of  central  disease,  such  as  myelitis,  lateral 
sclerosis,  paralysis  agitans,  and  athetosis,  nerve-stretching  seems 
to  offer  but  little  better  results  than  those  obtained  in  locomotor 
ataxia. 

Omboni  has  collected  44  cases  of  myelitis.  In  these  there 
were  i  cure,  ii  benefits,  9  temporary  benefits,  18  failures,  and  5 
deaths. 

The  same  author  reports  51  cases  of  tetanus,  with  10  cures 
and  41  deaths.  Of  the  latter,  10  cases  were  apparently  bene- 
fited by  the  operation.  In  attempting  to  estimate  the  value  of 
the  operation  in  tetanus,  we  must  recall  the  fact  that  in  all  of 
the  successful  cases  the  usual  remedies  were  used  throughout, 
so  that  the  result  can  only  be  partially  attributed  to  the  opera- 
tive procedure,  and  while  further  experience  is  certainly  needed 
before  complete  failure  can   be   said  to  be  demonstrated,  there 
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does   not  seem    much    prospect    of  nerve-stretching   taking   a 
recognized  place  in  the  therapeutics  of  the  disease. 

Recorded  experience  at  the  present  time  justifies  a  condemna- 
tion of  nerve-stretching  in  the  above-mentioned  diseases,  except 
in  the  limited  application  above  mentioned.  The  published 
results  in  neuralgia  and  painful  affections  of  the  spinal  nerves, 
point  with  equal  certainty  to  the  advantage  to  be  expected  from 
the  operation. 

Omboni  reports  160  cases  of  neuralgia  affecting  the  spinal 
nerves  treated  by  nerve-stretching. 

6  cases,  of  head  and  trunk,  gave  4  cures,  i  benefit,  and  i 
failure. 

37  cases,  of  upper  extremity,  gave  23  cures,  13  benefits,  and 
I  failure. 

117  cases,  of  lower  extremity,  gave  83  cures,  24  benefits,  of 
which  17  were  permanent,  and  i  death. 

The  cases  of  neuralgia  of  the  spinal  nerves  afford  the  most 
reliable  data  we  possess  of  nerve-stretching,  and  when  it  is 
remembered  that  in  the  large  majority  the  operation  has  been 
undertaken  as  a  last  resource  after  all  other  means  have  failed, 
the  results  are  certainly  most  gratifying  and  justify  a  high  esti- 
mate of  the  value  of  the  operation.  In  this  connection  the 
result  of  the  bloodless  method  of  stretching  the  sciatic,  first 
suggested  by  Trombetta,  should  be  alluded  to.  There  are  1 1 
cases  available  for  consideration,  affording  9  cures,  i  benefit, 
and  I  failure. 

By  the  side  of  neuralgia  may  be  placed  the  results  in  paralysis 
of  sensation. 

The  same  author  reports  34  cases,  all  of  which  were  benefited 
and  in  whom  sensation  returned.  In  this  connection  the  re- 
markable experience  of  nerve-stretching  reported  from  India 
must  be  mentioned. 

Neve  reports  from  Kashmir  90  cases  operated  on :  84  recovered 
sensation,  2  only  remained  unimproved,  and  4  died.  In  these 
cases  not  only  did  sensation,  which  had  been  lost,  return,  but 
the  nutrition  of  the  limb  improved,  and  the  ulcers  and  tubercles 
by  which  they  were  affected  disappeared. 
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In  these  cases  the  sciatic  was  the  nerve  most  often  stretched, 
as  the  feet  and  anterior  parts  of  the  legs  are  affected  by  anaes- 
thesia in  the  great  majority  of  cases.  He  has  further  remarked 
the  curious  fact  that,  while  stretching  the  sciatic  was  often 
followed  by  benefit  in  the  opposite  leg,  in  the  upper  extremity 
no  improvement  ever  reached  beyond  the  nerve  operated  on. 

Paralysis  of  motion  is  less  amenable  to  treatment  by  nerve- 
stretching  than  paralysis  of  sensation. 

In  the  remaining  cases  in  which  nerve-stretching  has  been 
employed  we  are  not  able  to  arrive  at  anything  like  such  definite 
conclusions  as  the  above.  In  reflex  epilepsy  7  cases  have  been 
reported  with  2  cures,  4  benefits  (two  being  temporary),  and  i 
failure.  The  number  of  cases  is  too  limited  for  definite  conclu- 
sions, but,  so  far  as  they  go,  offer  encouragement  for  further 
trial  in  those  cases  in  which  the  attack  is  preceded  by  a  distinct 
aura  in  a  region  in  which  the  nerve  supply  can  be  reached  by 
the  exposure  of  a  single  nerve  or  several  nerve  cords.  The 
data  at  our  disposal  for  studying  the  effect  of  nerve-stretching 
in  the  cranial  nerves  is  insufficient  for  a  full  determination  of  the 
value  and  proper  indications  for  this  operation.  The  problem 
here  is  somewhat  different  from  that  presented  in  the  nerves  of 
the  extremities,  as  in  the  former  its  relative  value  to  neurotomy, 
neurectomy,  crushing,  and  avulsion  must  be  considered,  for  all 
of  these  methods  are  applicable  to  some,  at  least,  of  the  cranial 
nerves,  but  not  permissible  upon  the  nerves  of  the  limbs,  except 
under  special  conditions.  The  results  must  be  studied  on  the 
motor  and  sensory  nerves,  and  in  both  spasmodic  and  neuralgic 
affections.  The  facial  and  spinal  accessory  have  both  been 
stretched  for  persistent  spasm  of  the  muscle  supplied  by  them 
respectively. 

In  an  admirable  paper  presented  to  this  Association  in  1886, 
Keen  reports  a  case  of  stretching  the  facial  nerve  for  persistent 
tic  convulsiv,  and  presents  a  table  of  all  the  cases  reported  up 
to  that  time. 

This  table  is  very  complete  in  all  details  of  the  cases,  and  an 
analysis  of  the  results  justifies  a  favorable  opinion  of  the  opera- 
tion.    21  cases  were  reported:  in  3  of  them  there  was  absolute 
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cure,  over  two  years  having  elapsed  since  the  operation.  In 
addition,  in  his  own  case,  there  was  recurrence  in  a  milder  form 
after  complete  cessation  of  spasm  for  eighteen  months.  The 
nerve  was  again  stretched  and  six  months  later  the  cure  was 
perfect.  Two  cases  remained  well  when  last  seen,  three  months 
after  operation.  In  9  there  was  permanent  improvement,  and 
in  6  there  was  no  improvement  at  the  time  of  last  report.  The 
paralysis  which  ensued  disappeared  in  periods  differing  from  a 
few  weeks  to  a  few  months,  and  even  during  its  continuance 
was  much  less  annoying  than  the  spasm.  It  is  worthy  of  note, 
that,  in  spite  of  the  author's  assertion  that  complete  paralysis  is 
desirable,  one  of  the  most  successful  cases  (Southam)  did  not 
exhibit  any  motor  palsy  whatever.  The  above  figures  certainly 
justify  Keen's  conclusions,  "  that  whether  viewed  from  the 
standpoint  of  palliation  or  cure,  with  our  present  knowledge, 
the  operation  is  to  be  looked  upon  favorably."  We  are  not  in 
a  position  to  compare  the  results  of  stretching  the  facial  with 
those  obtained  by  resection  of  the  nerve.  In  the  light  of  the 
much  better  results  reported  from  the  latter  operation  on  the 
spinal  accessory  in  wry-neck,  a  neurectomy  of  the  facial  would 
certainly  be  indicated  in  case  of  the  failure  of  stretching,  and  it 
may  be  that  future  experience  will  prove  the  cutting  operation 
to  be  the  better,  and  not  more  annoying  to  the  patient  than  the 
results  of  stretching. 

In  the  very  comprehensive  tables  of  nerve-stretching  in 
Agnew's  Siwgery,  there  are  reported  twelve  cases  of  torticollis 
treated  by  stretching  the  spinal  accessory.  In  five  of  these 
cases  the  nerve  was  resected  at  a  subsequent  period,  the  nerve- 
stretching  having  proved  insufficient.  In  four,  a  cure  followed 
the  second  operation,  and  the  remaining  case  was  benefited. 
These,  therefore,  must  be  considered  as  cases  of  failure  in  nerve- 
stretching.  In  one  other  case  the  nerve  was  stretched  and  then 
excised  at  the  same  operation,  and  it  seems  more  than  probable 
that  the  resultant  cure  was  due  to  the  latter  rather  than  the 
former,  and  I  shall  so  consider  it. 

There  are,  therefore,  eleven  cases  in  the  table  to  be  considered 
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under  nerve-stretching,  and  to  these  we  can  add  one  by  Richard- 
son, and  one  by  Lange,  or,  thirteen  in  all. 

These  thirteen  cases  give  3  cures,  9  failures,  and  i  relieved. 
This  result  is  quite  in  contrast  to  that  by  section  of  the  nerve  in 
this  affection.  To  the  six  cases  in  the  table  above  referred  to, 
we  can  add  eight  others:  i  by  Richardson  ;  2  by  Sands  ;  i  by 
Ballance ;  1  by  Tillaux  ;  i  by  Schwartz,  and  2  by  Agnew.  In 
these  fourteen  cases,  there  were  reported  II  cures;  i  temporary 
relief;  2  improved.  The  cure  was  reported  5,  9,  12,  and  19 
months  after  the  operation  in  four  cases  in  which  the  time  was 
mentioned.  It  is  not  improbable  that  a  full  history  of  the 
ultimate  results  in  these  cases  might  detract  from  such  a  brilliant 
result;  but,  so  far  as  available  experience  goes,  we  are  sustained 
in  the  conclusion,  that  section  of  the  spinal  accessory  is  a  much 
more  trustworthy  operation  than  simple  stretching  in  spasmodic 
torticollis,  and  further  certainly  justifies  our  urging  the  proce- 
dure on  those  who  are  afflicted  with  this  intractable  disease, 
especially  as  in  no  case  has  harm  been  done  or  death  followed. 
Among  those  who  have  expressed  a  decided  preference  for 
neurectomy  over  stretching,  we  may  mention  the  names  of 
Richardson,  Tillaux,  and  Nicolodoni. 

In  exposing  the  spinal  accessory,  nearly  all  operators  prefer 
the  incision  along  the  anterior  border  of  the  sterno  cleido-mas- 
toid  muscle.  According  to  Richardson,  the  nerve  enters  one 
and  one-half  inches  below  the  mastoid  process,  and  an  incision 
one  inch  long  will  expose  it  in  this  position.  I  must  confess  to 
having  failed  completely  to  find  the  nerve  in  one  case  in  which 
the  incision  finally  reached  from  one-half  an  inch  from  the  mas- 
toid process  to  nearly  three  inches  downward.  Whether  this 
failure  was  due  to  some  anomaly  of  distribution,  I  am  unable  to 
say. 

The  postion  of  nerve-stretching  in  relation  to  the  affection  of 
the  fifth  nerve  is  very  difificult  to  decide — the  weight  of  authority 
is  in  favor  of  the  older  operation  of  neurectomy.  Nicaise, 
Horsley,  and  Koenig  have  all  expressed  themselves  as  in  favor 
of  the  latter,  as  more  certain  and  most  lasting  in  its  effect. 

Agnew's  tables  give  thirty-five  cases  of  neuralgia  of  the  fifth 
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pair  treated  by  stretching,  and  of  these  nineteen  are  reported 
cured.  In  only  eight  of  these  is  the  length  of  time  mentioned 
since  the  operation — in  i  case  one  year  had  elapsed;  in  2  seven 
months  ;  and  the  remaining  5  were  reported  in  from  three  weeks 
to  four  months.  In  this  connection  a  case  reported  by  Lange 
should  be  mentioned,  in  which  the  neuralgia  persisted  after 
two  neurectomies  of  the  infraorbital,  and  finally  yielded  to 
stretching. 

It  will  be  of  interest  to  compare  the  results  above  reported 
with  the  table  of  nerve-section  for  neuralgia  of  the  fifth  reported 
by  Dennis.  In  twenty-one  cases  Dennis  reports  recurrence  of 
pain,  six  times  in  from  twelve  to  eighteen  months  ;  three  from 
six  to  twelve  months  ;  four  from  one  to  six  months  ;  four  before 
one  month,  and  four  free  but  under  observation  only  one  to  two 
months.  It  seems,  therefore,  fair  to  conclude  that  neurectomy 
of  the  fifth  promises  greater  and  more  lasting  success  than 
stretching  the  same  nerve. 

The  lingual  may  possibly  prove  an  exception.  This  nerve 
has  been  stretched,  in  a  case  of  neuralgia  of  the  tongue,  by  Mr. 
Lucas,  of  Guy's  Hospital. 

The  operation  receives  the  commendation  of  Butlin,  in  his 
work  on  Diseases  of  the  Tongue,  and  deserves,  as  h^  remarks,  an 
extensive  trial  in  the  severe  pain  attendant  upon  cancer  of  that 
organ.  The  nerve  has  been  divided  and  exsected  with  most 
satisfactory  results  in  some  cases,  but  not  infrequently  the  pain 
after  simple  section  returns  in  a  few  hours  even  after  complete 
disppearance.  In  a  case  recently  operated  on  by  simple  section 
of  the  nerve  the  pain  completely  disappeared  to  return  again 
within  forty-eight  hours. 

I  have  stretched  the  lingual  nerve  in  one  case  of  cancer  of  the 
tongue  for  the  relief  of  extreme  pain  involving  not  only  the  seat 
of  the  disease  but  radiating  over  the  side  of  the  head.  In  a 
former  operation  by  another  surgeon  the  anterior  half  of  one 
side  of  the  tongue  had  been  removed ;  the  growth  recurred  and 
at  the  time  of  the  operation  for  stretching  had  involved  the 
stump  and  some  glands  beneath  the  jaw. 

The  directions  given  by  Lucas  for  the  operation  were  followed 
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as  closely  as  possible.  The  stump  left  by  the  amputation  was 
seized  by  vulsellum  forceps  and  dragged  forward  and  to  the  oppo- 
site side.  The  nerve  was  readily  exposed  by  an  incision  behind 
and  below  the  side  of  the  last  molar  and  carried  forward  three- 
fourths  of  an  inch.  It  was  raised  on  an  aneurism  needle  and 
stretched  until  it  broke.  Complete  relief  followed  the  operation, 
but  this  was  of  short  duration,  and  in  two  weeks  the  pain  was 
almost  as  bad  as  ever.  So  far,  therefore,  as  this  case  goes, 
the  favorable  opinion  expressed  by  Butlin  is  not  sustained,  but 
further  trial  is  certainly  indicated,  for  immunity  for  even  a  short 
time  from  the  great  pain  of  cancer  of  the  tongue  is  cheaply 
purchased  at  the  price  of  so  simple  an  operation. 

From  the  above,  it  will  be  seen  that  our  present  available 
records  demonstrate  that  among  the  cranial  nerves,  nerve- 
stretching  is  only  applicable  to  the  facial  and  possibly  the 
lingual,  while  neurectomy  should  be  preferred  in  all  cases  of 
neuralgia  of  the  fifth  pair  and  in  all  cases  of  torticollis. 

The  above  facts,  I  consider,  justify  the  folloAving  conclusions : 

1.  That  nerve-stretching  should  be  condemned  in  all  forms  of 
central  disease,  such  as  tabes,  myelitis,  etc. 

2.  That  it  offers  little  prospect  of  relief  in  tetanus. 

3.  That  it  should  be  regarded  as  a  reliable  method  in  cases  of 
persistent  neuralgia  and  peripheral  paralysis  of  sensation  in  the 
extremities. 

4.  That  stretching  the  facial  is  indicated  in  tic  convulsiv. 

5.  That  further  trial  is  justified  in  reflex  epilepsy. 

6.  That  stretching  the  lingual  should  be  tried  in  painful  affec- 
tions of  the  tongue. 

7.  That  resection  should  always  be  preferred  to  stretching  in 
the  spinal  accessory  and  the  branches  of  the  fifth  pair,  except 
the  linpfual. 


NEPHRECTOMIES  FOR  GUNSHOT  WOUND  AND 
FOR  TUBERCULOUS  KIDNEY. 


By  deforest  WILLARD,  M:D  ,  PH.D., 

SURGEON   TO    1  HE   PRESBYTERIAN   HOSPITAL,    PHILADELPHIA. 


I.  Gunshot  Wound  of  Kidney. 

The  first  recorded  case  of  primary  nephrectomy  for  gunshot 
wound  was  reported  to  this  Association  last  year  by  Dr.  Keen 
[Trans.  Arner.  Surg.  Assoc,  1887,  vol.  v.  p.  193).  My  own  opera- 
tion followed  in  July,  but  as  I  had  been  prevented  from  attend- 
ing the  meeting  of  the  Association,  I  was  ignorant  of  the  fact 
that  his  operation  was  other  than  a  laparotomy  for  intestinal 
wounds.  My  case,  occurring  in  the  middle  of  the  night,  and 
with  no  chance  for  delay,  I  acted  independently  as  the  circum- 
stances demanded, 

A  third  operation  has  since  been  done  in  Philadelphia,  by 
Dr.  Mordecai  Price  {Trans.  Penna.  State  Med.  Soc,  1888.  Med. 
and  Surg.  Reporter,  June  26,  1888). 

Fortunately,  there  have  been  no  wars  since  abdominal  sur- 
gery has  pressed  so  prominently  to  the  front,  but  in  the  War  of 
the  Rebellion  {Med.  and  Surg.  History  War  of  the  Rebellion,  surg. 
vols.)  and  in  the  Franco-Prussian  War,  the  cases  of  kidney  wound 
were  practically  entrusted  to  the  curative  powers  of  nature. 
In  fact,  the  operation  was  practically  unknown,  even  in  the 
latter  conflict,  since  Simon  {Chirnrg.  de  Nieren,  Stuttgart,  1876), 
of  Heidelberg,  performed  his  first  systematic  nephrectomy  in 
1869. 

Gunshot  Wound. 

Case  I. — A.  B.,  mulatto,  seventeen  years  of  age,  male,  shot  July  10, 
1887,  pistol  22-calibre,  at  such  close  range  that  coat,  vest,  shirt,  and 
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skin  were  burned  by  powder.  Ten  minutes  later  he  applied  for  ad- 
mission to  the  Presbyterian  Hospital,  having  walked  a  quarter  of  a 
mile,  with  only  slight  assistance.  There  was  only  a  moderate  amount 
of  pallor  and  faintness,  and  the  shock  was  not  severe.  Fifteen  minutes 
later,  however,  the  depression  became  more  marked,  the  temperature 
fell  to  98°,  and  the  voice  became  feeble.  The  pallor  steadily  increased. 
The  wound  of  entrance  was  found  just  above  the  eleventh  rib,  three 
and  a  half  inches  from  the  spinous  process.  No  wound  of  exit  was 
discoverable.  There  were  no  physical  signs  of  injury  of  pleura  or 
lungs.  In  voiding  urine  he  passed  twelve  ounces  of  almost  pure  liquid 
blood.  The  pain  in  back  and  on  the  left  side  continually  increased, 
but  there  was  none  upon  the  right  side. 

I  saw  him  at  2  a.  m.,  four  hours  after  the  accident.  He  was  then 
cold,  blanched,  feeble-voiced,  and  rapidly  sinking.  Blood  was  almost 
constantly  flowing  from  the  urethra,  .  .  .  Pain  in  the  left  inguinal 
region  was  very  great.  On  percussion,  the  whole  left  lumbar  and 
inguinal  regions  were  absolutely  flat,  and  an  apparently  hardened  mass 
occupied  the  entire  left  side  of  the  abdomen.  This  dulness  did  not 
alter  by  change  of  position,  and  was  decided  to  be  blood  with,  perhaps, 
urine  and  feces  that  had  escaped  into  the  peritoneal  cavity,  and  had 
coagulated  sufficiently  to  prevent  movement  by  gravitation.  The  abdo- 
men was  distended  and  tender,  especially  upon  the  left  side,  where 
pressure  gave  intense  pain. 

A  severe  wound  of  the  urinary  apparatus  was,  of  course,  evident, 
and  from  the  near  proximity  of  the  assailant,  and  the  downward  track 
of  the  ball,  as  determined  by  the  probe,  it  seemed  almost  certain  that 
other  abdominal  contents  had  been  injured. 

To  arrest  the  hemorrhage  was  necessarily  the  first  indication,  and  as 
this  was  apparently  progressing  inside  the  peritoneal  cavity,  the  an- 
terior incision  offered  not  only  the  hopes  of  reaching  it  most  promptly, 
but  of  rendering  possible,  at  the  same  time,  a  thorough  cleansing  of  the 
peritoneal  cavity,  and  also  the  suturing  of  wounded  intestines  or  other 
tissues.  Senn's  method  ( Trans.  Amer.  Med.  Assoc,  1888)  of  injecting 
hydrogen  gas  for  the  detection  of  intestinal  injury  was  not  then  known, 
and,  as  hemorrhage  was  rapidly  destroying  the  life  of  my  patient,  such 
delay  would  have  been  unwarrantable.  Rapidly  cleansing  the  skin 
with  hot  sublimate  solution  to  avoid  shock,  I  made  an  eight-inch  in- 
cision in  the  median  line.  The  bladder  was  found  full  of  blood,  but 
intact.  The  left  ureter  was  in  the  same  condition.  Tracing  it  upward, 
I  came  upon  the  mass  in  the  left  inguinal  region.     It  was  blood,  as  I 
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anticipated,  but  not  in  the  abdominal  cavity.  It  was  retro-peritoneal, 
having  dissected  up  this  membrane  and  insinuated  itself  into  the  connec- 
tive tissue  and  muscles,  until  it  extended  from  in  front  of  the  quadratus 
lumborum  far  around  upon  the  side  6(  the  body,  and  downward  into 
the  pelvis.  Above,  the  immense  h^ematocele  extended  to  the  left  kid- 
ney. Tearing  through  the  peritoneum  outside  the  colon,  I  exposed  the 
kidney  and  easily  found  the  wound  of  entrance,  which  was  at  the  outer 
rim.  The  ball  had  traversed  the  entire  width  and  had  emerged  at  the 
hilum,  cutting  the  pelvis  and  then  the  renal  vessels  (Fig.  i).     Turn- 
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Track  of  ball  throucjli  kidnev  and  vessels. 


ing  out  the  large  surrounding  masses  of  partially  coagulated  blood  the 
vessels  were  secured  by  a  strong  aseptic  silk  ligature,  and  the  ureter  by 
another ;  pressure  upon  the  aorta  above  effectually  preventing  any 
rapid  bleeding  during  the  enucleation.  The  kidney  being  cut  away  a 
quarter  of  an  inch  from  the  ligatures  all  hemorrhage  was  found  to  be 
controlled,  and  a  close  search  was  made  for  the  ball,  which  seemed  to 
have  continued  on  its  course  across  the  body,  keeping  still  behind  the 
peritoneum.  A  finger  carried  up  and  down  the  aorta  failed  to  provoke 
further  hemorrhage,  and  the  search  was  at  last  abandoned  as  the  patient 
was  almost  moribund.  No  blood  or  feces  were  found  in  the  peritoneal 
cavity.  The  stomach,  spleen,  liver,  and  intestines  were  uninjured.  The 
pressure  of  the  mass  behind  the  thin  membrane  of  the  peritoneum 
caused  a  little  bloody  serum  to  exude  within  the  cavity.  One  or  two 
points  that  threatened  rupture  were  carefully  tied  with  fine  catgut.  A 
large  sponge  wet  with  a  i  :  5000  sublimate  solution  made  from  distilled 
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water  was  kept  in  the  pocket  left  by  the  removed  kidney,  and  excluded 
all  air  from  the  exposed  end  of  the  haematocele,  after  the  removal 
of  every  fragment  of  clot  and  torn  tissue  that  was  found  at  this  site. 
The  peritoneal  cavity  was  then  thoroughly  irrigated  with  hot  distilled 
water. 

The  peritoneum  over  the  site  of  the  kidney  was  not  stitched.  Every 
precaution  had  been  taken  to  prevent  infection,  and  as  the  peritoneal 
cavity  was  thoroughly  clean,  a  drainage  tube  was  not  inserted.  The 
peritoneum  at  the  seat  of  the  incision  was  united  by  a  separate 
row  of  catgut  sutures,  and  the  remaining  tissues  closed  with  sterilized 
silk.  External  wound  closed  with  sublimate  dressings,  after  thorough 
cleansing. 

The  patient's  temperature  was  96.5°,  but  two  hours  later  he  rallied 
well,  after  hypodermics  of  whiskey  and  digitalis.  There  was  no 
vomiting,  and  during  the  day  nourishment  was  well  borne. 

The  clots  in  the  bladder  having  been  pushed  out  during  the  opera- 
tion and  the  cavity  cleansed,  the  patient  was  able  to  urinate  without 
difficulty,  and  during  the  next  twenty-four  hours  passed  twenty-five 
ounces  of  urine,  which  was  only  slightly  albuminous.  After  the  second 
urination  there  was  less  staining  with  blood.  Two  hours  after  the 
operation  temperature  was  99. 4"^ ;  five  hours  later,  101°;  thirteen  hours 
after  operation,  101.4°.  Pulse  100  during  most  of  the  day,  and  respi- 
ration 40.     Only  one-quarter  of  a  grain  of  morphia  was  given. 

The  patient  rested  well  during  the  night  and  suffered  no  pain.  The 
abdomen  was  slightly  tympanitic,  but  not  painful. 

Second  day,  morning  temperature  99.8°,  evening  temperature 
101.2°;  pulse  120  to  128;  respiration  24  to  28.  Pulse  weak.  Vomit- 
ing persistent  if  any  liquid  was  introduced  into  the  stomach.  Whiskey, 
milk,  champagne,  wine-whey,  cracked  ice,  all  rejected.  Moderate 
pain  in  abdomen  that  was  controlled  by  one-eighth  grain  doses  of 
morphia. 

Twenty  ounces  of  urine  Avere  passed  in  the  twenty-four  hours.  It 
contained  less  blood,  and  only  an  appreciable  amount  of  albumen. 

The  action  of  the  skin  had  been  assisted  ever  since  the  operation  by 
the  constant  application  of  hot-water  bags. 

The  stomach  rejected  all  fluid  immediately  by  a  "  hiccoughy " 
regurgitation  during  the  night.  The  pain  was  moderate  but  the 
tympanites  steadily  increased. 

Third  day,  morning  temperature  100. 2°,  evening  temperature  100.8° ; 
pulse  138  to  144;  respiration  28  to  40.     Vomiting  of  greenish  mucus 
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continues,  although  nothing  is  given  by  the  mouth.  There  is  more 
pain  in  the  abdomen,  more  tympany,  and  the  face  bears  an  anxious 
expression,  although  consciousness  is  perfect.  The  abdomen  is  tender, 
but  apparently  contains  no  fluid;  and  the  wounds,  both  dorsal  and 
abdominal,  are  perfectly  healthy. 

On  consultation  with  Dr.  Allis,  it  was  decided  that  the  peritonitis 
was  not  septic,  and  that  re-opening  and  irrigation  or  drainage  were  not 
advisable. 

Twenty  ounces  of  non-albuminous  urine  were  passed  during  the 
twenty-four  hours. 

The  pain  increased  during  the  night  and  the  vomiting  persisted,  the 
patient  dying  quietly  on  the  fourth  day,  eighty-six  hours  after  the 
injury,  with  no  symptoms  of  uraemia. 

Post-mortem  examination  ten  hours  after  death.  The  abdominal 
wound  was  firmly  adherent,  and  none  of  the  sutures  had  suppurated. 
The  intestines  were  only  slightly  agglutinated  to  the  anterior  wall 
or  to  each  other,  and  there  was  but  a  small  amount  of  plastic  lymph 
upon  any  portion  of  the  peritoneum.  There  was  no  serum  or  pus  in 
the  abdominal  cavity,  and  the  capillary  injection  was  very  moderate. 
There  had  been  no  injury  of  any  abdominal  organ  save  the  kidney. 
The  renal  artery  and  vein  were  found  to  have  been  securely  ligated 
midway  between  the  aorta  and  the  kidney.  There  was  no  pus  at  the 
site  of  the  nephrectomy,  and  the  large  haematocele  had  undergone  no 
decomposition,  but  the  blood  had  insinuated  itself  into  all  the  tissues 
of  the  left  posterior  portion  of  the  abdomen,  extending  even  into  the 
meso-colon  and  meso  rectum.  The  ball  had  passed  through  the  dia- 
phragm immediately  below  the  pleura,  but  the  thoracic  contents  were 
uninjured.  The  eleventh  rib  was  only  slightly  grazed.  The  missile 
was  found  beneath  the  sheath  of  the  aorta,  lying  in  close  apposition  to 
the  tunica  adventitia,  just  at  the  origin  of  the  renal  artery.  The  right 
kidney  was  healthy  and  only  slightly  enlarged  and  congested  from 
overwork. 

Anuria. — So  far  as  I  can  ascertain  from  the  literature  of  the 
subject,  my  operation  was  the  second  primary  nephrectomy  for 
gunshot  wound. 

In  Keen's  case  other  serious  injuries  of  stomach,  liver,  intes- 
tines, and  spleen  were  present,  yet  his  patient  lived  fifteen  days, 
and  did  not  die  from  the  loss  of  the  kidney,  as  she  passed  from 
twenty  to  forty  ounces  of  urine  daily.     Intestinal  gangrene  pro- 
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duced  the  fatal  result.     The  other  kidney  in  fifteen  days  became 
longer  and  wider. 

Price's  case,  seven  months  later,  was  also  complicated  by  a 
serious  wound  of  the  liver,  but  finally  recovered  after  multiple 
abscesses  of  the  liver. 

In  my  own  case,  the  amount  of  urine  secreted  subsequently 
to  the  operation  was  never  less  than  twenty  ounces  in  the  twenty- 
four  hours. 

From  these  three  cases  we  may  thus  far  assert  that  a  healthy 
kidney  is  capable  of  immediately  taking  up  and  successfully  carry- 
ing on  the  offices  of  the  tzvo  organs. 

The  same  result  has  been  shown  in  a  number  of  cases  in 
which  nephrectomy  has  become  necessary  during  the  progress 
of  ovariotomy  or  other  abdominal  sections. 

The  same  action  was  also  found  in  Brandt's,  Marvand's,  and 
Hamilton's  primary  nephrectomies  for  knife  wounds,  all  of  whom 
recovered  ;  and  in  Rawdon's  extirpation  for  subcutaneous  lacera- 
tion, death  did  not  occur  until  the  fortieth  day,  and  then  from 
pyelitis  occasioned  by  decomposing  blood. 

In  Gross's  statistics  {Trans.  Amer.  Surg.  Assoc,  vol.  iii.  109), 
out  of  loi  cases,  only  8  died  of  anuria,  and  5  of  these  8  had  a 
diseased  kidney  upon  the  opposite  side. 

Incision. — While  deductions  drawn  from  the  statistics  of 
Harris  {Amer.  Journ.  Med.  Sci.,  July,  1882,  p.  109),  'QxWvoth  {Wien. 
med.  Woch.,  1884,  Nos.  23,  24,  25),  Gross  {Trans.  Amer.  Surg. 
Assoc,  1885,  vol.  iii.  p.  109.  Amer.  Journ.  Med.  5«.,  July,  1885, 
p.  79.  Phila.  Med.  Times,  May  2,  1885),  Baum  {Phila.  Med.  Times, 
February  21,  1885,  p.  381),  Weir  {New  York  Med.  Journ.,  Dec. 
27,  1884;  A7inals  of  Surgery,  1885,  p.  309;  also  Phila.  Med.  Neius, 
1884),  Minges  {Journ.  Amer.  Med.  Assoc,  June  6  and  13,  1885), 
Otis  {Boston  Med.  and  Surg.  Journ.,  Oct.  13  and  20,  1887,  vol. 
cxvii.  p.  376),  Brodeur  {De  I'interventioji  Chiturg.  dans  les  Affect, 
du  Reins,  Paris,  1886),  Czerny  {Transactions  International  Med. 
Congress,  London,  1881),  Mardeul,  and  others  would,  in  a  general 
way,  indicate  a  less  mortality  for  the  lumbar  than  for  the  ante- 
rior abdominal  incision,  yet  gunshot  wounds  hold  a  distinctive 
place  by  themselves,  and  in  all  of  these  three  cases  the  kidney 
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was  most  judiciously  reached  by  the  anterior  route,  for  reasons 
that  are  very  apparent. 

One  case  was  suicidal,  one  accidental,  and  one  homicidal.  In 
all  the  range  was  close,  and  the  probability  of  injury  to  other 
organs  was  in  the  highest  degree  probable,  since  the  bullet  was 
impelled  by  its  primary  propulsive  force.  In  two  of  these  cases 
serious  lesions  coexisted  which  could  only  be  reached  by  an 
abdominal  incision;  and  in  my  own  case,  while  the  wound  of 
the  kidney  was  perfectly  certain,  yet  there  existed  very  strong 
evidences  of  abdominal  invasion,  in  the  presence  of  the  large 
area  of  dulness  upon  the  left  side  of  the  abdomen,  and  in  the 
apparent  presence  of  a  semi-solid  mass  in  that  region. 

Had  I  cut  in  the  loin,  I  should  have  been  obliged  to  work 
through  a  mass  of  circumferential  clots  and  blood,  and  without  the 
ability  to  compress  accurately  the  aorta,  might  have  lost  my 
patient  while  adjusting  the  ligatures  to  the  cut  renal  vessels. 
Moreover,  even  if  successful  in  arresting  hemorrhage,  I  should 
still  have  been  in  absolute  ignorance  as  to  whether  the  other 
kidney  or  the  liver  were  injured,  and  I  should  have  been  un- 
certain as  to  the  large  mass  of  fluid  upon  the  left  side  of  the 
abdomen.  Through  the  loin  also  I  should  have  disturbed  the 
ha^matocele  to  a  much  greater  extent,  and  should  probably 
have  induced  suppuration. 

At  the  close  of  my  operation  I  was  confident  that  I  had  con- 
trolled the  hemorrhage,  that  all  the  abdominal  organs  were 
intact,  and  that  the  peritoneal  cavity  was  clean. 

We  have  yet  much  to  learn  before  we  shall  be  able  accurately 
to  map  out  the  exact  course  that  will  be  pursued  by  a  ball,  and 
until  our  diagnosis  improves  vastly,  we  must  operate  upon  the 
route  that  is  most  probable  to  give  us  success. 

Even  with  the  extensive  lesions  found  in  Keen's  case,  he  was 
obliged  to  cut  with  the  "probability"  of  such  lesions,  which, 
fortunately,  in  his  case,  could  be  converted  into  a  certainty  that 
the  abdominal  cavity  had  been  entered  before  laying  open  the 
peritoneum,  since  his  incision  naturally  lay  across  the  course  of 
the  ball  if  it  had  followed  beneath  the  skin. 

In  von  Briins'   case,  the  incision  was  lumbar,  but  the  opera- 
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tion  was  a  secondary  one  for  suppuration,  rather  than  for  the 
gunshot  wound,  yet  his  patient  died  in  ten  hours. 

The  three  cases  of  knife  wound  lumbar  nephrectomies  that 
all  recovered,  cannot  rightfully  be  classified  under  the  same  head 
with  bullet  wounds,  since  their  limit  was  more  definite,  and,  in 
fact,  no  other  incision  could  be  suggested,  since  the  kidneys  lay 
exposed  in  the  wounds. 

Rawdon  might  possibly  have  expressed  the  blood-clots  from 
the  bladder  or  have  washed  them  out,  had  he  made  an  abdom- 
inal incision,  and  thus  saved  his  patient  from  the  evils  of  decom- 
position, and  from  the  subsequent  cystotomy  and  death. 

West  saved  his  case  of  traumatic  rupture  by  lumbar  incision, 
but  it  was  a  secondary  operation  following  nephrotomy. 
Mudd's  case  was  very  similar,  and  was  successful. 

When  the  whole  abdominal  cavity  may  require  exploration, 
neither  Thornton's  nor  Morris'  lateral  retroperitoneal  incision, 
nor  Langenbeck's  incision  in  the  linea  semilunaris  will  give  as 
good  an  exposure  as  the  median. 

In  the  general  discussion  upon  abdominal  surgery  in  this 
Association  at  its  meeting  last  year,  Agnew  and  others  took  the 
true  position  in  affirming,  that  when  there  is  a  reasonable  degree 
of  evidence  that  there  is  a  penetrating  abdominal  wound,  espe- 
cially a  shot  wound,  it  is  our  duty  to  open  the  cavity. 

Drainage. — Keen  inserted  a  drainage  tube  through  the  loin 
bullet  wound,  but  it  did  not  serve  as  a  drain  to  the  abdominal 
cavity,  and  was  removed  on  the  sixth  day.  Apparently  it  acted 
negatively. 

Price  drained  anteriorly. 

I  inserted  none,  for  the  reason  that  no  urine  had  escaped 
into  the  peritoneal  cavity  either  before  or  during  the  opera- 
tion, and,  although  I  had  a  loin  bullet  wound,  yet  by  thor- 
oughly cleansing  the  track,  I  hoped  to  secure  rapid  healing, 
and  exclude  air  that  would  act  so  disastrously  upon  the  haemato- 
cele  contents.  At  the  post-mortem  no  pus  was  found  either 
in  the  track  of  the  bullet  nor  in  the  kidney  pouch. 

Moreover,  a  drainage  incision  in  the  loin  might  have  started 
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hemorrhage  from  the  small  vessels  that  would  have  delayed  the 
operation  when  moments  were  precious. 

The  only  admissible  rule  is  to  be  guided  by  the  conditions  of 
the  individual  case. 

Disposition  of  Blood. — If  the  blood  has  escaped  into  the 
peritoneal  cavity,  there  is  necessarily  but  one  course  to  be  pur- 
sued; irrigation  and  the  .sponge  must  be  brought  into  thorough 
requisition. 

If  retroperitonfeal,  and  extensive,  filling  all  the  interspaces  of 
connective  and  muscular  tissue,  its  removal  is  an  impossibility. 
In  my  own  case  it  had  dissected  beneath  and  lifted  up  one- 
quarter  of  the  whole  posterior  surface  of  the  peritoneum,  and 
had  filled  the  meso-colon  and  meso-rectum  in  addition  to  all  the 
other  tissues. 

To  make  incisions  for  its  escape  into  the  peritoneal  cavity 
would  not  liberate  one-half  of  it,  and  would  subject  the  abdomi- 
nal cavity  to  all  the  risks  of  infection  from  its  decomposition. 
Punctures  from  the  loin  would  also  be  ineffectual  and  dangerous, 
even  if  strict  asepsis  were  enforced.  To  permit  it  to  remain 
while  opening  the  way  for  suppuration  and  discharge  into  the 
peritoneal  cavity  seemed  the  minor  danger. 

At  the  upper  end  where  it  communicated  with  the  pouch 
vacated  by  the  kidney  it  was  thoroughly  cleansed  and  kept 
aseptic  through  all  the  operation,  trusting  that  but  little  urine 
had  escaped  into  its  meshes. 

My  greatest  doubt  was  as  to  the  propriety  of  draining  it, 
together  with  the  nephrectomy  pouch,  through  the  bullet  wound. 
My  decision  was  in  the  negative,  and  I  see  no  reason  to  regret 
the  course  pursued  so  far  as  relates  to  the  hicmatocele.  The 
danger  of  pus  formation  at  this  very  point,  from  the  escape  of 
tiny  particles  of  clot  or  torn  tissue  in  the  cleansing  process, 
however,  gave  me  great  anxiety  during  the  next  four  days,  and 
I  was  several  times  upon  the  point  of  enlarging  the  dorsal  wound 
and  endeavoring  to  drain  off  products  of  inflammation  that  I 
feared  were  exciting  the  peritonitis.  The  post-mortem,  how- 
ever, proved  that  no  such  contaminating  forces  existed,  and 
that  no  decomposition  had   occurred,  even  at  this  point. 
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When  the  dangers  of  urinary  infiltration  are  added  to  the 
risks  of  hemorrhage,  we  can  scarcely  credit  the  statistics  of 
Edler  (Langenbeck's  Archiv.  f.  klin.  Chir.,  Bd.  xxxiv.,  1887), 
when  he  states  that  eighty-five  per  cent,  of  "uncomplicated" 
cases  recover,  and  it  is  probable  that  fuller  comparisons  will 
change  this  record.  In  complicated  cases,  he  fixes  the  recoveries 
at  only  sixteen  per  cent. 

Knife  wounds  of  the  loin  may  expose  the  kidney  and  per- 
haps only  slightly  injure  its  substance.  Hence,  though  the 
organ  may  be  largely  exposed,  the  peritoneal  cavity  may  be 
intact,  the  hemorrhage  will  escape  externally,  and  thorough 
drainage  being  secured,  the  results  should  be  far  better  than  in 
gunshot  injuries.  Hence,  the  organ  can  often  be  saved.  Rich- 
ardson {Trans.  Amer.  Surg.  Assoc,  1887,  vol.  v.  p.  215)  makes 
the  remarkable  statement  that  in  thirty-one  cases  of  knife 
wounds  penetrating  the  abdominal  cavity  in  various  positions, 
only  seven  died,  thus  showing  the  great  difference  that  exists 
between  knife  and  bullet  wounds. 

The  danger  of  non-removal  of  a  kidney  injured  by  a  bullet  is 
very  great  when  the  peritoneum  has  been  opened;  since,  in 
addition  to  extravasation  of  urine,  secondary  sloughing  would 
almost  certainly  contaminate  the  abdominal  cavity  with  septic 
pus  and  urine.  All  gunshot  wounds  tend  to  septic  peritonitis. 
If  Thiriar's  [Amiales  des  Mai.  Org.  genito-urhiaires,  Nov.  5,  1885. 
New  York  Med.  Journ..,  i,  30,  1886,  p.  1 14)  observation  in  regard 
to  the  significance  of  the  chlorides  in  the  urine  should  be 
proven  true,  it  will  be  of  great  service  in  the  diagnosis  of  septic 
conditions. 

Diagnosis. — The  absence  of  blood  in  the  urine  is  not  always 
a  symptom  that  no  wound  is  present.  In  Keen's  case,  by  some 
peculiar  action,  the  laceration  prevented  hemorrhage  into  the 
uriniferous  tubules,  and  the  urine  drawn  from  the  bladder  was 
perfectly  clear.  This  urine  may  have  been  in  the  bladder  at  the 
time  of  the  accident. 

The  amount  of  shock  is  not  a  certain  indication  of  the  extent 
of  the  injury.  My  own  patient  walked  a  quarter  of  a  mile,  with 
a  perforated  kidney  and  a   cut   renal  artery  and   vein,  yet  the 
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shock  only  became  great  after  hemorrhage  had  exhausted  him. 
On  the  other  hand,  I  have  seen  the  most  profound  shock  and 
collapse  within  five  minutes  after  a  small  pistol-ball  had  been 
merely  lodged  in  the  dorsal  muscles. 

Great  and  prolonged  depression  of  temperature,  however, 
usually  means  serious  injury  of  organs.  Severe  contusions 
sometimes  give  the  same  result. 

The  probable  route  of  the  ball,  as  determined  by  large  probe, 
should  receive  careful  consideration. 

In  the  present  case  the  ball  was  imbedded  in  the  tunica  adven- 
titia  of  the  aorta ;  ulceration  of  the  coats  might  have  followed 
had  the  patient  lived  sufficiently  long. 

Many  cases  of  nephrectomy  die,  since  to  the  primary  shock 
of  the  wound  is  added  the  loss  of  blood,  and  then  the  shock  of 
the  operation. 

Although  the  kidney  is  an  important  organ,  yet  the  injury  to 
the  vital  powers  would  seem  to  indicate  that  the  disturbance  of 
the  fibres  of  the  sympathetic  during  enucleation  may  assist  in 
producing  the  serious  depression.  Added  to  all  this  are  the 
exposure  of  organs  and  intestines,  and  the  lengthy  manipula- 
tions sometimes  required  to  close  intestinal  or  other  wounds. 

Conclusions. 

1.  The  opposite  kidney,  if  sound,  is  perfectly  capable  o{  imme- 
diately taking  up  and  carrying  on  the  urinary  function. 

2.  The  dangers  of  hemorrhage  and  of  urinary  infiltration 
when  the  peritoneum  is  injured,  are  greater  than  those  of  ne- 
phrectomy. 

3.  In  minor  gunshot  wounds,  the  kidney  can  be  reached  and 
properly  treated  through  the  lumbar  incision,  but  when  there  is 
a  probability  that  other  structures  have  been  injured,  the  ab- 
dominal incision  is  the  preferable  one,  since  it  permits  both 
examination  and  repair  of  wounded  tissues,  and  also  gives  op- 
portunity for  thorough  cleansing  of  the  peritoneal  cavity. 

4.  Drainage,  either  anteriorly  or  posteriorly,  will  usually  be 
advisable,  but  will  depend  upon  existing  conditions. 
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5.  If  the  escaped  blood  be  retro-peritoneal,  it  should  be 
allowed  to  remain  undisturbed. 

6.  In  operating,  search  should  first  be  instituted  for  injuries  at 
the  point  of  entrance  of  the  ball.  The  finding  of  an  imbedded 
missile  may  relieve  the  surgeon  from  any  further  handling  of 
abdominal  contents,  and  thus  add  greatly  to  the  chances  of 
recovery. 

7.  Minimize  the  time  of  operations,  and  the  length  of  expo- 
sure of  abdominal  contents,  by  every  possible  means  commen- 
surate with  precision  and  safety. 

Primary  Nephrectomies. 
Gunshot  wounds. 

1.  Keen,  Philadelphia,  April  i,  1S87.  Female,  aged  eighteen  years. 
No.  32  pistol-ball;  suicidal.  Left  kidney  (liver,  spleen,  stomach,  and 
intestines  also  injured).  Abdominal  incision ;  drainage  through  loin 
wound.     Death  on  fifteenth  day,  from  gangrene  of  injured  bowel. 

2.  Willard,  Philadelphia,  July  10,  1887.  Male,  aged  seventeen 
years.  No.  22  pistol-ball ;  homicidal,  but  at  close  range.  Left  kidney 
(renal  artery  and  vein  cut,  and  ball  lodging  in  wall  of  aorta).  Ab- 
dominal incision  ;  not  drained,  as  peritoneal  cavity  was  clean.  Death 
on  fourth  day,  from  the  exhaustion  of  primary  hemorrhage,  shock,  and 
peritonitis. 

3.  Price  (Mordecai),  Philadelphia,  January,  1888.  Female,  aged 
fourteen  years.  No.  32  pistol-ball ;  accidental.  Right  kidney  (liver 
also  injured).  Abdominal  incision  ;  drainage  anteriorly.  Recovery, 
after  multiple  abscesses  of  liver. 

Secondary  operation.     Suppuration  folloti'ing  gunshot  tvound. 

I.  Von  Briins,  Wurtemberg,  March  23,  1871.  Male,  aged  thirty- 
nine  years.  Lumbar  incision  ;  extensive  suppuration  folloving  gun- 
shot wound.     Died  in  ten  hours,  of  shock. 

Primary  knife  wounds. 

1.  Brandt,  Klausenberg,  Austria,  January  7,  1873.  Male,  aged 
twenty-five.  Kidney  lying  in  knife  wound  in  loin.  Lumbar  incision. 
Recovery. 

2.  Marvaud,  Algiers,  April,  1875.  Young  female.  Kidney  exposed 
in  wound.     Lumbar  incision.     Recovery. 
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3.  Hamilton,  China,  July  18,  1885.  INIale.  Kidney  exposed. 
Lumbar  incision.     Recovery. 

Secondary  Operations. 
Traumatic  rupture. 

1.  Rawdon,  Liverpool,  1882.  Male,  aged  twelve  years.  Subcuta- 
neous laceration  of  right  kidney  from  fall  of  eight  feet.  Lumbar  in- 
cision ;  blood  in  bladder  decomposing,  necessitated  cystotomy  on  the 
fourth  day.  Cystitis  and  pyelitis  of  left  kidney.  Death  on  fortieth 
day.  (^Proc.  Royal  Med.  and  Chir.  Soc,  1882,  p.  137.  Lancet,  May 
26,  1883,  p.  907.) 

2.  West,  1883.  Male,  aged  fifteen  years.  Traumatic  rupture  of 
left  kidney,  followed  by  suppuration  ;  nephrotomy,  followed  by  ne- 
phrectomy. Recovery.  (London  Lancet,  March  10,  1883,  pp.  424, 
548.) 

3.  Mudd,  H.  H.,  St.  Louis,  June  5,  1888.  Male,  aged  five  years. 
Subcutaneous  laceration  of  right  kidney,  from  passage  of  carriage  wheel. 
Bloody  urine  ;  no  external  wound.  Lumbar  tumor  appeared  in  fourth 
week  ;  nephrotomy  on  twenty-sixth  day  ;  kidney  lacerated  ;  drained  ; 
nephrectomy  on  fifty-first  day.  Recovery.  Kidney  had  undergone 
parenchymatous  degeneration ;  numerous  hemorrhagic  infarctions ; 
urine  secreted  by  opposite  kidney  contained  albumin,  pus,  and  casts. 
Specific  gravity  1002.     (See  Discussion,  p.  529,  Dr.  Mudd.) 

Weir  and  Greig  Smith  both  mention  a  nephrectomy  for  injury 
of  kidney,  by  Cartwright,  but  the  reference  has  escaped  my  eye. 

Nephrectomy  for  Tubercular  Kidney. 

Case  IL — Mrs.  G.,  aged  thirty-two  years,  married  for  eight  years, 
but  never  pregnant,  was  seen  in  consultation  with  Dr.  Longenecker, 
July  I,  1888.  The  only  tubercular  history  obtainable  was  that  an  aunt 
had  died  of  phthisis.  She  considered  herself  in  fair  health  until  ten 
months  previous,  when  she  began  slowly  to  fail  in  strength,  and  soon 
experienced  slight  pain  in  the  right  loin.  A  month  later,  a  small 
amount  of  blood  occasionally  appeared  in  the  urine,  and  soon  after- 
ward pus  made  its  appearance.  The  pain  had  been  decided,  but  never 
severe  ;  within  the  past  month  it  had  become  much  more  positive. 
Emaciation  had  been  progressive,  and  was  now  extreme.  The  patient 
had  been  confined  to  her  bed  for  more  than  a  month,  and  was  very 
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feeble,  pale,  and  exhausted.  The  morning  temperature  was  99°,  the 
afternoon  rising  to  100°,  and  rarely  to  101°.  Pus  was  passed  from  the 
bladder  in  large  quantities.  The  urine  was  albuminous,  but  contained 
no  casts,  and  no  distinctive  cell  elements  aside  from  blood  and  pus. 
Specific  gravity  1019.  About  seven  weeks  ago  she  first  noticed  a  tumor 
situated  in  the  right  side  of  the  abdomen.  This  growth  is  now  visible 
to  the  naked  eye ;  it  occupies  the  space  from  the  site  of  the  right  kidney 
to  the  linea  semilunaris  in  front,  and  extends  vertically  from  the  lower 
border  of  the  ribs  to  the  line  of  the  anterior  superior  spinous  process. 
The  colon  lies  in  front  of  it,  and  resonance  is  distinguishable  between 
the  liver  and  the  tumor.  The  general  outline  is  smooth  and  rounded, 
but  the  mass  is  not  movable.  There  is  an  indistinct  outline  of  dulness 
and  hardening  running  down  into  the  pelvis.  The  growth  is  sensitive 
but  not  painful,  and  the  contents  are  firm  but  not  hard.  The  resist- 
ance is  rather  that  of  semi-elasticity,  without  any  positive  sense  of 
fluctuation.  As  the  patient  was  in  an  extremely  feeble  condition,  and 
sinking  rapidly,  and  as  there  was  an  uncertainty  in  the  diagnosis  be- 
tween purulent  kidney  and  renal  sarcoma,  the  patient  was  removed  to 
the  Presbyterian  Hospital,  and  an  exploratory  incision  advised. 
Thorough  antiseptic  precautions  were  taken  as  to  room,  instruments, 
steps  of  operation,  etc.  The  median  abdominal  incision  was  chosen 
on  account  of  the  large  size  of  the  tumor,  and  its  anterior  protrusion. 
Upon  opening  the  cavity,  a  large  sac  was  found  occupying  the  right 
region  of  the  abdomen.  It  extended  from  the  loin  above  nearly  to 
the  pelvis,  and  ended  below  in  two  prolongations,  one  of  which  was 
evidently  a  pus-filled  ureter  ;  the  other,  a  mass  that  extended  along  the 
line  of  the  bloodvessels  beneath  Poupart's  ligament.  Puncture  of  this 
large  sac  yielded  only  a  few  drachms  of  pus,  and  in  nowise  diminished 
its  size.  A  finger  carried  into  the  opening  revealed  a  small  cavity, 
with  hardened  walls,  which  wall,  however,  was  easily  broken  down,  and 
led  into  another  cavity.  The  nature  of  the  growth  being  thus  deter- 
mined, extirpation  of  the  kidney  was  at  once  performed  by  tearing  up 
the  sac  about  the  organ,  externally  to  the  colon,  and  ligating  the 
renal  artery  and  vein  with  an  aseptic  silk  ligature.  The  ureter  was 
then  secured  well  down  toward  the  bladder,  and  the  mass  cut  away. 
All  remains  of  pus  were  carefully  mopped,  large  irrigations  of  the 
peritoneal  cavity  were  made  with  hot  distilled  water,  and  a  drainage 
tube  introduced  from  the  site  of  the  nephrectomy  to  the  abdominal 
wound.  Another  tube  was  placed  in  Douglas's  cul-de-sac,  and  the 
wound  closed  with  a  single  row  of  aseptic  silk  sutures.     Sublimate 
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dressings  were  quickly  applied,  as  the  woman  had  only  been  kept  alive 
by  hypodermatics  of  whiskey  and  digitalis,  together  with  the  hot 
douching.  External  warmth,  and  all  other  measures  were  put  in  prac- 
tice, and  at  the  end  of  an  hour  seemed  to  have  been  successful  in  estab- 
lishing reaction,  as  her  pulse  was  quite  perceptible  at  the  wrist,  the 
temperature  had  risen  to  99°,  and  she  became  perfectly  conscious. 
Two  hours  after  the  completion  of  the  operation,  however,  she  died. 
The  removed  kidney  was  six  inches  long,  four  wide,  and  three  thick. 
With  the  pus  in  situ,  it  weighed  thirty  ounces.  The  mass  was  riddled 
with  abscesses,  the  majority  of  the  pockets  containing  pus,  while  others 
were  filled  with  cheesy  degenerating  masses.     (See  Fig.  2.) 


Fig.  2. 


Tuberculous  kidney. 


A  post-mortem  of  the  abdominal  cavity  only  was  permitted.  No 
hemorrhage  had  occurred. 

The  tubular  mass  that  had  been  observed  along  the  line  of  the  ex- 
ternal iliac  artery,  when  traced  upward,  was  found  to  lead  up  along 
the  aorta  as  high  as  the  site  of  the  removed  kidney.  Separated  two 
lines  from  the  thickened  pouch  from  which  the  organ  had  been  taken. 
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and  entirely  unconnected  with  it,  as  far  as  could  be  ascertained,  was 
another  pus  sac. 

There  was  no  disease  of  the  vertebrae.  This  pus  may  have  originated 
from  a  contiguity  of  inflammation,  as  it  lay  directly  behind  the  kidney. 
The  sac  cpntained  at  least  two  ounces  and  the  pus  had  burrowed  down 
along  the  line  of  the  aorta  and  iliac  vessels  until  it  had  just  reached  a 
point  beneath  Poupart's  ligament,  where  the  cavity  would  not  admit 
the  little  finger.     The  pus  was  thin  and  odorous,  but  not  curdy. 

The  left  kidney  was  enlarged  one-fifth,  but  was  not  diseased.  Other 
organs  normal. 

Remarks. — The  diagnosis  of  the  tumor  being  uncertain  and 
the  patient  rapidly  dying,  an  exploratory  incision  was  thoroughly 
justifiable,  as  the  symptoms  pointed  so  markedly  to  the  pres- 
ence of  pus. 

As  calculous  pyelo-nephritis  was  not  indicated,  the  abdominal 
incision  was  preferable,  in  view  of  the  semi-solid  nature  of  the 
growth  and  its  large  size.  Gross  ( Trans.  Amer.  Surg.  Assoc, 
1885,  vol.  iii.  p.  113)  and  Smith,  J.  Greig  [Abdominal  Surgery, 
2d  edition,  1888,  p.  537),  agree  that  this  incision  is  the  better 
one  in  so-called  "  scrofulous  kidney." 

The  former  advises  non-removal  in  the  later  stage,  as  the 
total  mortality  of  primary  extirpations  is  forty-one  per  cent. 
In  earlier  stages,  however,  he  speaks  favorably  of  nephrec- 
tomy, while  Brodeur  {De  l' Intervention  Chir.  dans  les  affec.  du 
Reins,  1886;  Journal  Amer.  Med.  Assoc,  May  26,  1888,  p. 
652)  advocates  the  opposite  course.  Of  the  twenty  cases  of 
tubercular  kidney  removed,  six  out  of  the  seven  ventral  nephrec- 
tomies recovered,  while  but  six  of  the  thirteen  lumbar  opera- 
tions survived.  As  the  opposite  kidney  is  so  often  similarly 
affected  the  abdominal  incision  seems  to  me  far  preferable,  as 
it  affords  opportunity  for  examination.  Lange  {Trans.  Ninth 
Inter.  Congress,  1887,  vol.  i.  p.  558)  holds  that,  even  though  the 
opposite  organ  be  diseased,  yet  nephrectomy  gives  relief  and 
prolongs  life.  Catheterization  of  the  ureters  to  ascertain  the 
existence  of  disease  in  the  other  kidney  was  not  practised 
owing  to  the  extreme  weakness  of  the  patient.  A  small  catheter 
as  first  used  by  Pawlik  [Glasgow  Med.  Journ.,  July,  1885),  is  the 
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most  simple  means  of  securing  the  urine  directly  from  one 
ureter  {Transactions  Philada.  Obstet.  Soc,  1888),  and  there  is  no 
necessity  for  the  painful  manipulations  described  by  J.  Greig 
Smith  {Abdominal  Surgery,  2d  edition,  1888,  p.  546)  and 
Schultz  {Nouv.  Arch,  d" Obstet.  et  de  Gynec.\  ii.  5,  p.  205). 
The  ureter  during  the  operation  upon  this  patient  was  not 
turned  out  and  fixed  in  the  wound,  both  on  account  of  the  ex- 
tremely dangerous  condition  of  the  patient  which  forbade  delays 
of  any  sort,  but  also  because  by  cutting  it  short  it  was  believed 
that  shrinkage  and  closure  would  occur  after  the  source  of  pus 
was  removed.  By  this  plan  also,  less  danger  would  arise  of 
subsequent  interference  with  the  intestines  by  a  band. 

While  "  solitary  kidney"  is  of  rare  occurrence  [Trans.  Phila. 
Path.  Soc,  1869,  Willard;  and  N'eiv  York  Med.  Journ.,  Jan.  30, 
1886,  p.  134),  yet  out  of  five  hundred  nephrectomies  that  have 
been  made,  Polk  {Nezv  York  Med.  Jouj'n.,  Feb.  17.  1883)  was 
unfortunate  enough  to  remove  the  organ  in  a  patient  who  pos- 
sessed no  other,  as  was  revealed  by  post-mortem  eleven  days 
later.  This  condition  exists  once  in  about  four  hundred  cases. 
Nephrectomy,  whether  abdominal  or  lumbar,  is  certainly  a  most 
serious  operation  and  should  never  be  undertaken  without  a 
most  careful  and  exhaustive  survey  of  other  possible  means  of 
relief;  yet  while  the  mortality  following  the  operation  is  high, 
it  must  be  considered  that  the  necessity  for  such  an  operation 
indicates  in  itself  a  most  grave  condition.  Had  nephrotomy 
been  undertaken  in  my  case,  the  pus  pouch  behind  the  kidney 
would  have  been  first  entered  and  quite  possibly  the  renal  organ, 
the  true  seat  of  disease,  would  not  have  been  reached  at  all,  as 
the  wall  of  separation  between  the  two  sacs  was,  at  least,  two 
lines  in  thickness,  and  there  would  have  been  no  sense  of  fluc- 
tuation beneath  to  lead  on  to  the  organ. 

Nephrotomy  in  a  kidney  such  as  existed  in  the  present  case, 
where  there  were  at  least  scores  of  depots  of  pus,  would  have 
ended,  even  if  the  organ  had  been  reached,  either  in  leaving 
many  of  these  points  unopened,  or  else  the  entire  structure  of  the 
kidney  would  have  been  cut  in  pieces. 

Greig  Smith  says  that  scrofulous  kidneys  "  furnish  the  greatest 
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number  of  examples  where  nephrotomy  is  futile  and  nephrectomy 
gives  the  only  chance  of  recovery."  He  also  states  "  that  any 
variety  of  extensive  suppuration  not  localized  in  one  district 
demands  nephrectomy."  He  states  again,  "that  preliminary 
nephrotomy,  while  advantageous  in  most  cases  of  kidney  sup- 
puration, is  here  injurious." 

The  impossibility  of  reaching  and  draining  all  these  abscesses 
makes  nephrotomy  in  tubercular  kidney  more  dangerous  than 
nephrotomy. 

Briddon  {New  York  Med.  Journ.,  Jan.  30,  1886,  p.  114),  after 
attempting  lumbar  nephrotomy,  preferred  abdominal  nephrec- 
tomy. 

There  have  been  more  deaths  from  "  shock  "  in  lumbar  in- 
cisions, than  in  abdominal,  although  the  former  gives  diminished 
risks  as  to  peritonitis,  and  is  usually  undertaken  for  a  less  serious 
class  of  cases. 

In  simple  suppurative  non-tuberculous  cases,  doubtless  pre- 
liminary nephrotomy  greatly  increases  the  favorable  chances  in 
subsequent  nephrectomy. 

Note. — In  addition  to  the  references  already  given  and  the  bibliog- 
raphy in  J.  Greig  Smith's  Abdominal  Surgery,  see  Nouv.  Diet,  de  Med. 
et  de  Chir.  prat.,  t.xxx.,  Reins;  Chavasse,  Lancet,  February  26,  1887; 
Guyon.  Annal.  des  Ma  lad.  des  Org.  Gen.  Urin.,  March,  1887; 
Yfagner,  Deutsche  Zeits.  f.  Chir.,  1886,  xxiv.  56;  Braun.  Centralb.  f. 
Chir.,  1886,  No.  14;  Pilcher,  Annals  of  Anat.  and  Surg.  Soc,  Brooklyn, 
1879,  43  ;  Orlowski,  Z><?///.  Zeits.f.  C^/r.,  December,  1885;  Mannrin 
Rev.  Chir.,  Paris,  1885,  v.  48  ;  Stephen  Smith,  Operative  Surgery, 
1887;  Transactions  Congr.  Franc,  de  Chir.  1886;  N'.  V.  Med.  Record, 
December  12,  1885. 
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DISCUSSION. 


Dr.  W.  W.  Keen-,  of  Philadelphia. 

I  should  like  to  correct  two  of  the  statements  made  in  regard  to  my 
case  by  Dr.  Willard.  The  first  point  is  with  reference  to  the  enlarge- 
ment of  the  kidney ;  as  well  as  I  can  remember,  it  was  fifty  per  cent. 
This  was  a  matter  of  great  interest  to  me.  During  the  first  twenty- 
four  hours,  I  was  afraid  that  the  patient  would  die  from  suppression  of 
urine.  During  this  period  the  healthy  kidney  did  not  take  up  its  work 
with  any  willingness.  After  that,  there  was  no  trouble,  and  at  the  time 
of  the  patient's  death,  on  the  fifteenth  day,  the  kidney  was  enlarged 
at  least  fifty  per  cent. 

The  second  error  is  in  reference  to  the  drainage  tube  in  the  loin. 
The  author  stated  that  it  did  not  seem  to  act  well.  It  acted  perfectly 
well  as  a  drain  for  that  part.  It  did  not  drain  the  general  peritoneal 
cavity,  for  which  there  was  no  reason  in  my  case.  As  soon  as  the 
occasion  for  it  was  past,  I  withdrew  it. 

One  notable  fact  in  the  case  of  Dr.  Willard,  which  was  also  percepti- 
ble in  my  own,  was  the  insinuation  of  the  blood,  and  the  wide  extent 
of  territory  which  it  covered ;  passing,  in  his  case,  between  the  two 
folds  of  the  meso-colon,  and  in  my  case,  between  the  two  folds  of  the 
mesentery.  I  do  not  think  that  generally  this  is  a  real  source  of  danger, 
although,  in  my  case,  it  did  become  septic.  This,  I  think,  was  secon- 
dary from  the  trouble  with  the  bowel,  which  became  gangrenous  from 
a  bruise  which  could  not  be  recognized  at  the  time  of  the  operation. 
•There  were  no  physical  signs  to  show  it.  I  do  not  believe  that,  as  a 
general  rule,  blood  between  the  layers  of  the  mesentery,  the  meso-colon, 
or  other  folds  of  the  peritoneum  will  be  a  source  of  danger.  As  a  rule, 
it  may  be  left  to  take  care  of  itself  in  these  cases. 

In  cases  of  gunshot  wound  of  the  kidney,  where  we  can  clearly  make 
out  that  no  other  viscus  is  injured,  I  think  that  the  lumbar  incision 
would  probably  be  the  best,  for  there  is  no  doubt  that,  as  a  rule,  it  is 
less  dangerous.  When,  however,  the  ball  has  traversed  the  abdominal 
cavity,  wounding  other  structures,  I  would  not  employ  the  lumbar 
incision.  Dr.  Willard  has  called  attention  to  the  advantages  of  the 
abdominal  incision,  and  I  simply  reinforce  what  he  has  said  by  an 
expression  of  opinion. 
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One  thing  upon  which  Dr.  Willard  has  very  properly  laid  stress  is, 
that  not  only  in  gunshot  wounds  of  the  kidney,  but  also  in  other 
abdominal  operations,  the  more  rapidly  the  operation  is  performed 
the  greater  the  safety.  In  these  days  when  we  have  ether  and  other 
anaesthetics  to  render  the  question  of  pain  a  secondary  one,  the  old 
rule,  Tuio,  ci/o.  et  juctinde  is  done  away  with  so  far  as  concerns 
rapidity,  at  least. 

When,  however,  we  open  the  abdominal  cavity  with  its  peritoneum, 
exposing  an  immense  absorbing  surface,  and  especially  when  we 
have  in  addition  to  remove  temporarily  from  the  cavity,  as  frequently 
we  do,  a  large  portion  of  the  intestine,  causing  a  certain  amount  of 
exposure  even  with  the  best  of  care,  the  shock  which  results  is  profound. 
I  believe  that  one  of  the  sources  of  Mr.  Tait's  marvellous  success  in 
his  abdominal  operations  is  the  rapidity  with  which  he  does  them. 
We  are,  in  cases  of  anccsthesia,  apt  to  overlook  the  necessity  for  rapid 
operation.  I  am  sure  that  if  we  hasten  all  operations  in  the  abdominal 
cavity,  the  percentage  of  success  will  be  greater  than  it  has  hitherto 
been. 

I  may  add  with  reference  to  the  result  in  my  own  case,  that  so  far  as 
the  nephrectomy  was  concerned,  the  patient  would  without  the  slightest 
doubt  have  recovered.  The  ball  passed  through  the  border  of  the 
liver,  made  two  openings  in  the  stomach,  one  very  large  one  in  the 
ileum,  and  wounded  the  superior  mesenteric  artery  and  vein.  The 
ball  then  passed  through  the  left  kidney  and  was  found  in  the  left  loin. 
The  wounds  in  the  stomach  united,  that  in  the  liver  was  slight,  the 
wound  in  the  intestine  healed.  On  the  twelfth  day,  when  I  reopened 
the  abdominal  cavity,  fearing  an  accumulation  of  pus,  the  peritoneum 
was  white  and  glistening,  and  there  was  no  suppuration.  Three  days 
later,  at  the  post-mortem,  I  found  peritonitis  the  result  of  gangrene  of 
the  intestine. 

Dr.  James  McCann,  of  Pittsburg,  Pa. 

My  experience  with  operations  upon  the  kidney  is  limited  to  a  single 
case,  that  of  removal  of  the  kidney  for  abscess  and  calculous  pyelitis. 

The  patient,  a  woman,  aged  thirty- five  years,  was  admitted  to  the 
Western  Pennsylvania  Hospital,  in  Pittsburg,  on  June  12,  1888. 
She  had  been  in  bad  health  during  the  past  six  months,  and  at  the  date 
of  admission  was  emaciated  and  anremic,  and  so  weak  as  to  be  almost 
unable  to  walk  without  support. 
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Her  pulse  was  frequent  and  feeble,  and  her  temperature  increased. 
She  suffered  from  sev-ere  pain  in  her  left  side  ;  and  a  tumor,  tender  to 
pressure,  and  apparently  three  times  the  size  of  a  healthy  kidney,  could 
be  felt  in  the  left  lumbar  region.  The  urine  was  scanty  and  loaded 
with  pus. 

Efforts  were  made  to  support  her  strength  by  stimulants,  and  nourish- 
ing food,  but  she  continued  to  grow  weaker  and  more  emaciated.  The 
tumor  became  the  seat  of  fluctuation,  and  on  the  24th  of  July  two 
ounces  of  pus  were  withdrawn  by  aspiration.  This  confirmed  the 
diagnosis  of  abscess  in  the  kidney.  No  marked  relief  followed  this 
operation,  and  it  was  then  determined  to  cut  down  upon  the  abscess  and 
drain  it,  if  possible,  or  to  remove  the  kidney,  if  its  structure  was  found 
to  be  so  extensively  damaged  as  to  warrant  that  measure.  I  chose  the 
lumbar  incision.  Upon  exposing  the  kidney  I  found  that,  in  addition 
to  one  large  abscess,  there  were  a  number  of  smaller  ones,  which  almost 
totally  destroyed  the  kidney.  Further  investigation  revealed  the  pres- 
ence of  a  large  calculus  occupying  the  pelvis  of  the  kidney,  with  a 
hook-like  prolongation  extending  into  one  calyx,  while  a  second 
calculus  occupied  another  calyx.  Believing  the  organ  to  be  hope- 
lessly damaged,  I  determined  to  remove  it  at  once. 

This  was  accomplished  with  some  difficulty,  owing  to  the  density  of 
the  adhesions,  but  without  much  hemorrhage.  A  marked  degree  of 
shock  followed  the  separation  of  these  adhesions,  and  it  was  necessary 
to  resort  to  hypodermic  injections  of  brandy  and  ether  before  the 
operation  was  completed. 

The  renal  artery  and  vein,  and  also  the  ureter,  were  tied  with  car- 
bolized  silk  ligatures,  the  wound  thoroughly  irrigated  with  Thiersch's 
solution,  a  rubber  drainage  tube  placed  so  as  to  drain  the  cavity,  and 
the  external  wound  closed  and  dressed  with  strict  antiseptic  care. 

After  being  put  in  bed,  bottles  of  hot  water  were  placed  around  her 
extremities,  hypodermic  injections  of  brandy  were  freely  administered, 
and  the  foot  of  the  bed  elevated. 

Reaction  was  marked  by  a  rapid  rise  in  temperature,  reaching  103° 
F.  five  hours  after  the  operation.  The  pulse  also  counted  160  per 
minute.  Shortly  after  this — that  is,  in  less  than  six  hours  after  the 
completion  of  the  operation — she  complained  of  great  oppression,  and 
difficulty  in  respiration,  and  in  a  few  minutes  afterward  suddenly 
expired. 

The  suddenness  of  her  death  after  reaction  had  fairly  set  in,  led  me 
to  fear  that  the  ligature  had  slipped,  and  that  hemorrhage  had  occurred. 

34 


526  DISCUSSION. 

The  post-mortem  showed  that  the  h'gatures  had  held  firmly,  that  there 
had  been  no  bleeding,  and  that  the  peritoneum  had  not  sustained  any 
injury. 

Examination  of  the  right  (remaining)  kidney  revealed  the  fact  that 
it  was  the  seat  of  six  abscesses,  which  involved  at  least  one-half  of  its 
substance,  and  that  it  also  contained  one  large  calculus,  weighing  240 
grains,  and  eleven  smaller  ones,  aggregating  no  grains.  The  kidney 
which  was  removed  contained  five  calculi,  the  largest  of  which  weighed 
323  grains,  the  total  weight  of  the  calculi  contained  in  the  left  kidney 
being  410  grains. 

I  have  seen  one  case  of  pistol-shot  wound  of  the  kidney  (homicidal) 
in  which  the  ball,  after  penetrating  the  left  pleural  cavity  and  grazing 
the  lower  border  of  the  lung,  passed  downward  through  the  diaphragm, 
and  through  the  left  kidney,  entered  the  space  between  the  transverse 
processes  of  the  first  and  second  lumbar  vertebrae,  and  lodged  in  the 
spinal  canal.  The  woman  became  paraplegic  immediately  after  receiv- 
ing the  wound,  and  the  urine  was  bloody  for  about  three  days.  This 
woman  lived  nearly  two  weeks,  and  died  rather  in  consequence  of  the 
injury  to  the  spinal  cord  than  of  that  involving  the  kidney.  The 
autopsy  showed  that  the  ball  (38  calibre)  had  entered  the  convex 
surface  of  the  left  kidney,  and  had  passed  directly  through  the  organ. 
There  had  been  no  extravasation  of  urine  from  the  wound  in  the 
kidney.  The  torn  surface  of  the  kidney  was  still  covered  and  sur- 
rounded with  clotted  blood,  and  there  was  no  evidence  of  repair. 

Dr.  L.  McLane  Tiffany,  of  Baltimore. 

The  removal  of  the  kidney  for  a  limited  gunshot  wound  is  not,  it 
seems  to  me,  proper.  I  see  no  reason  for  sacrificing  a  very  important 
organ  even  though  one  of  a  pair,  unless  the  injury  be  so  great  that  it 
will  not  be  able  to  carry  on  its  function.  A  wound  of  the  kidney  such 
as  that  described  bj  Dr.  Willard  in  which  the  projectile  passed  through 
the  artery  and  vein,  would  probably  render  the  kidney  useless  and  ex- 
cision necessary,  but  a  wound  limited  to  the  kidney  does  not  seem  to 
me  to  call  for  excision  of  the  organ. 

What  has  been  said  in  regard  to  opening  the  abdomen,  exploration, 
suturing,  etc  ,  is  eminently  proper.  But  a  kidney  perforated,  with  the 
ureter  unwounded  and  the  artery  and  vein  unwounded,  I  think  should 
be  treated  as  a  kidney  wounded  by  the  surgeon  in  searching  for  a 
calculus  or  by  other  surgical  procedure.     It  seems  to  me  that  after 
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the  abdominal  wound  is  cleaned  and  sewn  up,  a  lumbar  wound  should 
be  made,  a  drainage  tube  inserted  and  the  kidney  wound  be  allowed 
to  heal  by  granulation. 

The  other  kidney  may  be  good,  but  I  do  not  see  how  the  surgeon  is 
to  assure  himself  of  this  when  called  to  treat  an  individual  shot  through 
the  kidney.  There  is  very  little  time  for  exploration  and  indeed  it  is 
difficult  to  say  whether  or  not  it  can  be  done  at  all.  When  an  indi- 
vidual is  sliot  through  the  body  and  the  kidney  wounded,  there  is  no 
time  for  physiological  and  urinary  investigation.  No  one  hesitates  to 
cut  into  a  healthy  kidney  and  explore  it  with  the  finger.  No  one 
hesitates  to  cut  into  a  suppurating  kidney  and  I  see  no  reason  why  a 
probably  healthy  kidney  should  not  be  opened,  drained,  and  allowed 
to  recover.  It  is  a  good  thing  that  organs  are  in  pairs  and  unless  it  is 
necessary  to  remove  one,  both  should  be  preserved. 

In  regard  to  the  increased  size  of  the  remaining  kidney  to  which 
reference  was  made  by  Dr.  Keen,  it  is  what  we  should  expect.  Where 
organs  are  bilateral,  one  can  be  spared.  Thus  one  arm,  one  eye,  one 
testicle,  or  one  mamma  can  be  spared.  Pneumonia  closes  one  lung, 
but  the  patient  recovers.  So  I  think  that  where  we  have  bilateral 
organs  in  the  body,  it  may  be  taken  without  discussion  that  one  of 
them  may  be  removed.  I  do  not  doubt  that  this  is  the  reason  why 
we  have  bilateral  organs — that  one  may  be  dispensed  with. 

There  is  another  point  which  has  not  been  touched  upon.  Some 
years  ago  a  well-known  gynecologist  placed  his  veto  on  the  perform- 
ance of  gynecological  operations  in  cases  where  the  kidneys  were  dis- 
eased, ether  being  the  anaesthetic.  It  was  laid  down  very  positively 
that  ether  was  contraindicated  as  the  anaesthetic  where  the  kidneys 
were  diseased.  I  have  not  found  it  so.  I  give  ether  wherever  it  is 
necessary.  It  would  be  interesting  to  hear  the  experience  of  others 
upon  this  point.  On  three  occasions,  I  have  seen  the  kidneys  pour 
out  urine  during  operations  where  ether  was  employed.  It  has  been 
said  that  the  kidneys  do  not  secrete  urine  while  the  patient  is  under 
the  influence  of  ether.     I  think  that  this  is  a  mistake. 

Dr.  Charles  T.  Parkes,  of  Chicago, 

I  have  had  some  experience  in  reference  to  gunshot  wound  of  the 
kidney  which  partly  bears  out  what  Dr.  WiUard  has  remarked,  and  is 
somewhat  opposed  to  the  remarks  of  Dr.  Tiffany.  The  case  was  one 
of  gunshot  wound  of  the  abdomen  with  a  number  of  perforations  in 
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the  intestine  and  a  posterior  perforation  in  the  peritoneum  passing 
through  the  kidney.  There  was  no  hemorrhage  from  the  kidney  and 
no  operative  procedure  was  done  on  the  kidney.  The  intestinal  per- 
forations and  the  abdominal  wound  were  closed.  The  man  died 
twenty-four  hours  later  from  hemorrhage  from  the  kidney.  So  far  as 
the  post-mortem  showed  anything,  it  showed  a  good  condition  of  the 
contents  of  the  abdomen. 

I  have  a  word  to  say  with  reference  to  nephrectomy  for  tubercular 
disease  or  at  least  for  suppurating  disease.  My  experience  has  taught 
me  that  it  is  better  to  wait  a  while  before  removing  the  kidney  entirely 
even  when  the  abscesses  are  multiple.  I  think  that  it  is  safer  to  open 
the  kidney,  and  drain  all  the  abscess  cavities  that  can  be  reached  before 
resorting  to  excision.  The  following  objects  are  accomplished  by  this  : 
The  immediate  danger  is  relieved,  the  fever  and  general  condition  is 
improved,  the  pus  is  drained  away,  the  size  of  the  tumor  is  diminished, 
the  size  of  the  surrounding  bloodvessels  is  lessened,  and  as  a  conse- 
quence there  is  not  so  much  risk  of  hemorrhage.  In  one  of  the  cases 
of  lumbar  nephrectomy  seen  by  myself,  the  patient  nearly  lost  her  life 
from  hemorrhage  while  separating  adhesions.  In  another  case  the 
tumor  was  as  large  as  a  head,  was  much  reduced  in  size  by  primary 
opening,  and  subsequently  had  but  little  difficulty  in  separating  the 
adhesions.  The  patient  lived  sixteen  days.  The  post-mortem  showed 
that  death  was  due  to  an  acute  congestion  of  the  remaining  kidney. 
In  the  other  cases,  I  have  adopted  the  plan  suggested  above  and  have 
been  much  pleased  with  it. 

Dr.  Keen.  I  think  that  the  suggestion  of  Dr.  Tiffany,  that  in 
a  gunshot  wound  of  a  healthy  kidney,  the  organ  should  be  drained 
and  not  removed,  opens  up  a  subject  for  discussion.  It  will  not  often 
be  practical,  but  when  it  is,  it  is  very  practical.  It  would  be  deter- 
mined very  largely  by  the  concomitant  circumstances.  A  gunshot 
wound  involving  the  kidney  and  many  other  structures,  calls  for  a  good 
deal  of  vital  force  on  the  part  of  the  patient  to  effect  their  repair. 
In  such  a  case,  the  danger  would  be  less  with  the  kidney  out  with  a 
clean-cut  wound,  instead  of  a  suppurating  gunshot  wound,  or,  at  all 
events,  a  wound  that  may  be  likely  to  suppurate  in  spite  of  the  best 
antiseptic  precautions.  If  the  kidney  alone  is  wounded,  I  should, 
myself,  be  in  favor  of  the  suggestion  of  Dr.  Tiffany,  provided  that 
neither  the  artery,  vein,  nor  ureter  is  wounded. 

I  may  add  in  connection  with  the  question  of  the  administration  of 
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ether,  that  I  should  hesitate  to  give  ether  to  a  patient  who  had  any- 
serious  degree  of  Bright's  disease.  I  have  seen  cases  of  congestion  of 
the  kidney  unquestionably  produced  by  ether,  and  it  is  within  my 
observation,  and  I  doubt  not  that  of  most  surgeons,  that  the  amount  of 
urine  passed  immediately  after  an  operation  is  very  large. 

Dr.  Robert  F.  Weir,  of  New  York. 

I  did  not  have  the  opportunity  to  hear  the  paper  read,  but  I  gather  from 
what  has  been  said  that  the  discussion  is  on  the  treatment  of  gunshot 
wound  of  the  kidney.  It  is  rather  a  difficult  matter  to  determine  whether 
the  gunshot  wound  has  involved  other  organs  or  not.  In  case  of  gunshot 
wound  in  the  lumbar  region,  it  is  advisable  to  trace  up  the  wound  until 
the  kidney  is  reached,  and  ascertain  whether  or  not  it  has  gone  through 
this  organ  ;  or,  as  was  adopted  in  one  instance,  to  make  an  anterior 
section,  when  finding  that  the  abdominal  cavity  had  not  been  opened, 
but  that  the  hemorrhage  from  the  damaged  kidney  had  extended  up 
and  down  behind  the  peritoneum,  the  abdominal  incision  was  then 
closed.  The  man  died  from  the  hemorrhage,  which  amounted  to  over 
one  quart.  Assuming  that  we  have  a  gunshot  wound  limited  to  the 
kidney,  I  do  not  see  why  the  suggestion  made  by  Dr.  Tiffany  is  not  a 
good  one,  plus  one  other  thing.  The  kidney  should  be  thoroughly 
exposed,  and  after  satisfying  ourselves  that  the  wound  is  confined  to 
the  kidney,  thorough  drainage  should  be  adopted.  Furthermore,  to 
guard  against  hemorrhage,  it  should  be  treated  like  gunshot  wounds  of 
the  liver — it  should  be  tamponed  with  iodoform  gauze.  In  that  way 
we  guard  against  two  decided  evils,  sepsis  and  hemorrhage. 

I  have  had  occasion  twice  to  cut  down  on  kidneys  lacerated  and 
contused,  and  have  had  satisfactory  results.  I  think  that  the  position 
of  Dr.  Keen  is  correct,  that  where  we  find  in  addition  to  the  wound  of 
the  kidney,  other  abdominal  injuries,  the  kidney  should  be  sacrificed, 
and  the  patient  carried  beyond  the  risks  of  suppuration  of  the  kidney, 
and  thus  only  have  to  contend  with  the  abdominal  trouble,  taking  the 
additional  risk  and  shock  of  the  extirpation  of  the  kidney,  rather  than 
allowing  him  to  undergo  the  greater  risks  of  inflammation. 

Dr.  H.  H.  Mudd,  of  St.  Louis. 

As  bearing  upon  the  question  of  saving  a  lacerated  kidney  by  drain- 
age, I  may  refer  to  a  case  which  occurred  in  my  practice  recently,  in 
which  drainage  was  instituted  with   the  hope  of  saving  the  kidney. 
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The  drainage  was  free,  there  was  no  abscess  or  sepsis,  and  I  waited  until 
the  fifty-first  day  after  the  accident  before  removing  the  kidney. 
During  that  time  the  patient  suffered  with  more  or  less  constant  irregu- 
lar fever,  with  abrupt  rise  and  fall  of  temperature.  The  temperature 
varied  between  98.4°  and  104°.  There  was  also  progressive  loss  of 
flesh.  The  patient  was  a  child,  five  years  of  age,  perfectly  healthy 
before  the  accident,  which  was  caused  by  the  passage  of  a  wheel  over 
the  body.  The  laceration  extended  nearly  across  the  entire  surface 
of  the  kidney.  This  laceration  was  repaired,  but  the  laceration  in  the 
pelvis  remained,  and  a  fistula  seemed  unavoidable.  The  kidney,  when 
removed,  was  the  seat  of  a  parenchymatous  nephritis,  with  hemorrhagic 
infarcts  in  different  portions  of  its  structure.  The  fever  seemed  to 
depend  upon  the  inflammation  of  the  kidney,  which  continued,  not- 
withstanding repair  of  the  laceration  had  taken  place.  The  patient 
made  a  rapid  and  perfect  recovery.  Incised  wounds  of  the  kidney 
heal  quickly,  and  with  a  good  deal  of  certainty,  but  contusions  with 
laceration  wounds  may  have  a  different  history. 

Dr.  Charles  B.  Nancrede,  of  Philadelphia. 

In  my  paper  on  gunshot  wounds  of  the  abdomen,  read  at  the  last 
meeting  of  the  Association,  I  suggested,  if  my  memory  does  not  fail 
me,  that  we  should  first  try  to  save  the  kidney,  and  only  remove  it 
when  hopelessly  damaged.  To  do  this,  I  suggested  the  use  of  the 
thermo-cautery,  or  packing  with  a  tampon  of  iodoform  gauze.  If  this 
fails  to  arrest  the  hemorrhage,  then  remove  the  kidney. 

Dr.  R.  N.  Isham,  of  Chicago. 

I  should  like  to  refer  to  one  or  two  points.  First,  I  regard  hsema- 
turia  as  pathognomonic  in  injuries  of  the  kidney.  My  experience  in 
injuries  has  led  me  to  believe  that  laceration  of  the  kidney  occurs  with 
greater  frequency  than  is  generally  supposed.  I  should  divide  these 
injuries,  with  reference  to  treatment,  into  two  classes,  those  within 
the  capsule  and  those  which  include  the  capsule.  As  illustrations  of 
the  two  extremes  of  these  injuries,  I  would  refer  to  the  following  cases: 

A  mechanic,  weighing  140  pounds,  fell  a  distance  of  six  feet,  striking 
across  a  carpenter's  saw-horse  upon  his  left  side.  He  at  once  passed 
into  a  condition  of  extreme  shock.  When  I  saw  him,  pure  blood  had 
been  discharged  from  the  bladder,  and  it  was  filled  with  coagulated 
blood.     In  addition,  there  was  pretty  extensive  tumefaction  in  the 
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lumbar  region,  with  a  sense  of  fluctuation.  The  idea  of  nephrectomy 
occurred  to  me,  but  I  was  permitted  by  my  associates  only  to  make  use 
of  the  aspirator.  This  brought  away  only  a  few  drachms  of  bloody 
serum.  The  patient  died  in  twenty-four  hours  of  shock,  contributed 
to  by  the  loss  of  blood.  The  kidney  was  literally  smashed.  I  use  that 
word  advisedly,  it  is  the  only  word  that  conveys  a  correct  idea  of  the 
damage.  I  found  five  fragments  of  the  kidney  in  an  extreme  degree 
of  mutilation.  The  removal  of  these,  with  arrest  of  hemorrhage 
through  a  lumbar  incision,  would  have  given  the  patient  a  possible 
chance  for  his  life. 

Representing  the  other,  and  more  common  class  of  cases,  is  that  of 
a  young  man,  who,  while  riding  upon  a  horse,  in  suddenly  turning  a 
corner,  fell  with  the  horse,  striking  the  lumbar  region  over  a  curbstone. 
He  resumed  his  position  on  the  horse,  and  rode  a  distance  of  a  mile, 
when  symptoms  of  syncope  coming  on,  he  was  sent  home  in  a  carriage. 
Examining  the  patient  with  the  utmost  care,  there  were  found  no  signs 
of  injury  in  the  serous  cavity.  Only  the  urine  showed  the  presence  of 
a  small  quantity  of  blood.  The  smoky  color  disappeared  in  a  few 
hours,  but  was  followed  over  a  period  of  three  months  by  purulent 
urine.  Recognizing  the  fact  of  a  laceration,  by  the  only  sign,  in  this 
case,  of  haematuria,  I  was  enabled  to  place  the  patient  under  observa- 
tion and  treatment.  Such  cases  may  be  easily  overlooked,  the  injury 
forgotten,  and  come  later  under  the  care  of  the  surgeon  as  cases  of 
pyelitis,  or  of  cyst  of  the  kidney. 

In  the  first  class  of  these  injuries,  manifested  by  the  extravasation  of 
blood,  I  should  advise  nephrectomy. 

Dr.  Willard.  I  should  like  to  emphasize  the  importance  of  rapidity 
of  operation.  The  examination  of  the  intestines,  and  the  removal 
of  organs,  take  time,  and,  therefore,  everything  should  be  at  hand, 
ready  for  use.  Every  moment  of  exposure  of  the  abdominal  contents 
adds  to  the  shock. 

Of  course,  there  can  be  no  doubt  as  to  the  correctness  of  the  treat- 
ment suggested  by  Dr.  Tiffany,  in  cases  in  which  the  kidney  alone  is 
injured.  The  position  which  I  take  is  that  the  abdominal  incision  is  by 
far  the  preferable  one  in  gunshot  wound  of  the  kidneys,  in  which  there 
is  a  probability  that  other  structures  are  also  wounded.  In  the  three 
cases  in  which  primary  nephrectomy  has  been  performed,  there  has 
been  this  strong  probability.     In  my  case  there  was  every  probability 
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of  it,  but  the  operation  showed  that  it  was  a  retro-peritoneal  accumu- 
lation of  blood. 

The  point  in  regard  to  the  condition  of  the  other  kidney  is  v/ell 
taken.  We  cannot  tell  whether  or  not  it  is  he-ilthy.  The  abdominal 
incision  enables  us  to  examine  the  opposite  kidney. 

I  should  agree  with  Dr.  Parkes  as  to  the  propriety  of  nephrotomy  in 
cases  of  ordinary  suppuration,  pyelo-nephritis,  pyelitis,  renal  calculus, 
etc.  But  in  cases  of  tubercular  disease  nephrectomy  has  yielded 
better  results. 

Haematuria  has  been  referred  to  as  a  symptom  of  injury  of  the  kidney. 
In  my  case,  blood  poured  from  the  urethra,  but  in  some  cases  not  a 
drop  of  blood  passes  in  the  urine.  We  cannot  rely  upon  this  as  a 
positive  means  of  diagnosis. 
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SHOCK. 


By  DAVID  W.  CHEEVER,  M.D, 

OF    BOSTON. 


The  operative  surgery  of  our  time  has  annulled  pain  tempo- 
rarily, arrested  hemorrhage  permanentl}^,  averted  septic  absorp- 
tion. It  has  not  prevented  shock.  This  is  still  a  cause  of  much 
fatality.  It  is  the  object  of  this  paper  to  inquire  whether  modern 
surgical  procedure  has  dhninisJied  shock ;  wherein  it  fails  to  do 
so,  and  to  suggest  improvements  of  its  defects. 
What  is  shock  ? 

When  any  one  gropes  his  way  in  a  dimly  lighted  passage, 
and  meets  unexpectedly  a  strange  person  at  some  turning,  he 
experiences  a  start,  a  mental  apprehension,  his  heart  turns  over, 
flutters,  but  at  once  recovers  its  balance.  Pursuing  his  path,  if 
he  now,  in  descending,  misses  a  step  in  the  dark,  he  has  a  greater 
shock  to  his  nerves,  he  braces  himself,  flutters,  sweats,  or  is 
chilled.  If  he  falls  and  bruises  himself  moderately,  he  has  ver- 
tigo, nausea,  cold  sweat,  pain.  If  he  falls  and  breaks  open  a 
joint,  he  has  syncope,  epileptiform  convulsions,  nausea,  flutter- 
ing pulse,  sweat,  pain.  If  he  injures  himself  more  severely,  he 
has  unconsciousness. 

This  is  a  simple  description  of  the  degrees  of  shock: 

Apprehension, 

Fluttering, 

Sweating, 

Chilliness, 

Pain, 

Vertigo, 

Nausea, 
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Faintness, 
Convulsions, 
Unconsciousness, 
Collapse. 

The  phenomena  of  a  fainting  fit  are  the  phenomena  of  shock. 
Sudden,  disagreeable,  painful,  destructive  impressions  produced 
on  the  surface  or  efferent  nerves,  and  affecting  the  brain;  thence 
the  ganglionic  system  ;  then  the  heart,  the  stomach,  the  skin  ; 
and  thus  the  brain,  at  last. 

Moderate  shock  terminates  in  reaction.  This  is  the  recoil  of 
the  system.  It  restores  the  balance  ;  but  the  pendulum  which 
marks  the  nervous  force,  swings  back  beyond  the  normal  line. 
We  have  temporary  fever,  flush,  full  pulse,  excitement. 

Severe  shock  is  more  lasting.  The  pulse  vibrates,  intermits, 
flags,  rallies,  flags  again,  is  soft,  compressible,  uncertain;  faint- 
ness is  constant,  but  partial ;  vomiting  occurs  ;  cold  extremities  ; 
dilatable  pupils  ;  pallor  ;  imperfect  reaction  ;  very  slow  recovery  ; 
a  condition  where  a  feather  turns  the  scale  against  the  patient. 

If  now  an  operation  is  done,  we  have  renewed  shock,  pro- 
longed shock,  secondary  shock  ;  a  matter  of  days  rather  than 
hours  ;  persistent  nausea  ;  exhaustion  ;  lowered  temperature  ; 
diarrhcta  ;  imperceptible  and  gentle  death.  Or,  if  an  old  person, 
that  state  known  as  prostration  with  excitement ;  typhoidal 
delirium,  a  dusky  flush  over  the  malar  bones,  dull  eyes,  inter- 
mittent pulse,  jactitation,  exhaustion,  death. 

Primary  shock,  reaction;  early  and  perfect;  or  slow  and 
imperfect.  Secondary  shock  ;  prostration,  nausea,  excitement, 
collapse.  Loss  of  blood,  from  accident  or  operation,  adds  to 
the  shock  or  complicates  its  symptoms. 

Jar,  crushing,  mutilation,  pain,  cutting,  bleeding,  chilling,  all 
act  on  the  nervous  centre ;  react  on  the  ganglia,  the  heart,  the 
power  of  breathing,  the  temperature,  the  consciousness,  the  life. 

Given  then  the  problem  and  the  phenomena  of  shock,  what 
particular  influences  have  the  operative  procedures  of  modern 
surgery  upon  them  ? 
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They  may  be  summed  up  in  three  points  : 
The  effects  of  an;L'sthetics  ; 
The  effects  of  the  operations; 
The  effects  of  the  dressings. 

These  all  belong  together  and  affect  each  other. 

Anaesthetics  annul  pain,  but  end  in  nausea. 

Operations  under  anaesthetics  are  needlessly  prolonged  and 
exhausting. 

Modern  dressings  are  tedious  and  chilling. 

Have  we  lessened,  or  added  to,  shock  by  modern  surgery  ? 

Pain  and  bleeding  are  less.  Slow  cutting,  nausea,  exposure, 
low  temperature  are  more.  Primary  shock  is  diminished : 
secondary  shock  is  increased. 

Formerly  the  time  consumed  in  an  operation  was  short.  An 
amputation  was  hurried,  now  it  is  deliberate;  an  abscess  was 
incised,  now  it  is  aspirated  and  curetted  ;  a  joint  injury  was  cut 
off,  now  it  is  excised  ;  the  peritoneum  was  peeped  into,  now  it 
is  boldly  explored  ;  the  bladder  was  cut  for  stone,  now  it  is  a 
prolonged  crushing  and  washing  ;  a  breast  was  amputated,  now 
the  axilla  is  formally  dissected.  The  old  method  was  a  matter 
of  minutes  ;  now  it  is  one  of  hours. 

Patients  are  frequently  from  one  and  a  half  to  two  hours  on 
the  operating  table;  and  three  hours  in  recovering  conscious- 
ness so  that  they  can  swallow.  Do  we  realize  what  this  pro- 
longed cutting,  pinching  and  dissecting  mean  to  the  nervous 
system  after  an.tsthesia  is  past?  Does  not  the  long  exposure 
of  the  great  veins  to  the  air,  in  dissecting  tumors,  increase  co- 
agulability and  future  infarction?  Can  the  peripheral  nerves  be 
lacerated  seriatim  without  exhausting  their  constitutional  irrita- 
bility ?  It  is  recognized  that  long-continued  and  large  dissec- 
tions on  the  front  and  sides  of  the  neck  are  especially  fatal. 

Operations  o{ secondary  magnitude  are  now  so  prolonged  that 
I  have  repeatedly  seen  patients  die  of  primary  shock,  or  repeated 
shocks,  where  the  patient  was  one  or  two  hours  under  the  knife. 
It  is  said  that  he  had  not  the  vitality  to  resist.  He  had  not ; 
but  consider  what  a  perineal  section,  scooping  out  a  uterine 
tumor,  curetting  a  bladder,  removing  glandular  enlargements, 
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sometimes  involve  in  time,  in  exhaustion,  in  capillary  oozing, 
in  shock. 

Equally  unphilosophical  and  fatal  is  the  practice  of  operating 
in  cases  of  primary  shock  before  reaction  has  come  on.  An 
amputation  is  begun  in  half-life,  and  ended  in  death.  Especially 
difficult  to  decide  are  the  cases  in  which  the  patient  reacts  imper- 
fectly and  relapses.  These  cases  are  easily  made  fatal,  and  only 
saved  by  quick  amputations,  slight  exposure,  and  short  anaes- 
thesia The  golden  moment  of  fairly  established  reaction  must 
be  seized,  before  traumatic  fever  sets  in.  This  moment  comes 
in  from  six  to  eighteen  hours  after  the  injury,  or  it  never  comes. 

It  should  be  considered  an  axioin  that  anaesthesia  does  not 
diminish  existing  shock,  but  only  annuls  the  additional  shock 
which  the  pain  of  cutting  produces.  It  prevents  the  pain  of  an 
operation  from  increasing  the  shock  which  may  be  present  from 
an  injury.  It  prevents  the  pathological  case  from  experiencing 
the  shock  produced  by  the  pain  of  cutting  out  a  tumor;  it  does 
7iot  prevent  the  secondary  shock  of  the  mutilation  ;  it  adds  to 
secondary  shock  if  the  anaesthesia  is  prolonged. 

In  feeble  subjects  the  lack  of  nourishment  which  precedes  an 
operation,  desirable  on  account  of  safe  anaesthesia,  is  much 
aggravated  by  their  inability  to  retain  food  after  the  operation. 
This  has  an  important  influence  in  bringing  about  collapse. 

Lowering  of  the  bodily  temperature  is  constant  after  an  opera- 
tion under  anaesthesia.  The  thermometer  frequently  falls  to 
97°,  to  96°,  and  after  severe  and  prolonged  operations  to  95° 
Fah.  This  is  a  very  serious  matter,  and  has  a  marked  influence 
in  delaying  reaction  from  shock.  This  chilling  of  the  vital 
heat  is  induced,  first,  by  anaesthesia,  which,  if  prolonged,  ends 
in  a  dripping  sweat;  next,  by  careless  exposure  during  an  opera- 
tion. Then  also  it  is  largely  due  to  antiseptic  irrigations,  to 
vapor  douches  of  similar  agents,  to  applications  of  cloths  wet  in 
corrosive  or  carbolic  solutions  around  the  site  of  the  operation. 
The  axillae,  the  neck,  the  thorax,  and  the  abdomen  are  especially 
prone  to  deleterious  chilling  in  this  way. 

Evaporation  is  a  great  factor  in  reducing  heat ;  and  this  is 
constantly  occurring  on  the    body  of  the    patient,  in   a   warm 
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atmosphere,  during  a  prolonged  operation.  Especially  is  this 
dangerous  when  the  j5eritoneal  surfaces  are  exposed  ;  evapora- 
tion then  is  very  rapid  and  very  extensive. 

Warm  douches  and  washes  give  as  great  a  subsequent  chilling 
as  cold  ones,  as  all  experience  who  take  a  tepid  bath. 

The  sufferer  is  frequently  allowed  to  lie  about  too  long,  under 
an  an;esthetic,  waiting  for  his  turn,  in  busy  hospital  practice. 

The  surgical  toilette  of  wounds,  in  the  modern  modes  of 
dressing,  is  depressing,  exhausting,  devitalizing. 

Finally,  comes  the  greatest  evil  of  all,  nausea.  Nausea  is  one 
of  the  marked  symptoms  of  severe  shock,  primary  or  secondary. 
Unfortunately,  ana^^sthetics  very  frequently  produce  this  as  a 
secondary  effect. 

Persistent  vomiting  and  retching  mark  the  slow  sinking  and 
collapse  of  secondary  shock  after  capital  operations.  Continued 
nausea  is  one  of  the  worst  of  symptoms  :  begun  in  pain,  and 
shock,  it  recurs  after  anaesthesia,  and  continues  as  the  most 
dangerous  factor  in  preventing  reaction. 

What  can  we  do  to  prevent  or  diminish  shock  ? 

1.  Wait  for  reaction. 

2.  Never  neglect  to  calm  those  suffering  mental  shock  by  a 
cheerful  word  and  personal  presence. 

3.  Give  alcohol,  either  spirits  or  wine,  a  quarter  of  an  hour 
before  the  anaesthetic. 

4.  Make  the  anaesthesia  short :  never  begin  it  until  every- 
thing is  ready :  suspend  it  during  the  less  painful  dressings. 
Consciousness  returns  tardily.  We  keep  up  the  aniusthetic 
longer  than  is  necessary. 

5.  As  rapid  an  operation  as  can  prudently  be  done. 

6.  As  short  a  dressing  as  is  practicable. 

7.  As  a  cardinal  point,  avoid  chilling  the  patient. 
To  promote  reaction  after  the  operation  : 

1.  Persistent  and  carefully  applied  dry  heat.  (Be  over-cdirefu\ 
about  accidental  burns.) 

2.  Liquid  nourishment,  combined  with  a  stimulant  and  a 
little  laudanum,  by  enema. 

3.  Subcutaneous  injection  of  brandy. 
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4.  Aromatic  spirits  of  ammonia  by  the  mouth.      Champagne 
is  sometimes  retained  when  other  things  are  rejected. 

5.  Black  coffee  and  brandy,  the  stimulant  par  exce/kuce,  when 
it  can  be  retained  on  the  stomach. 

6.  Quiet:  a   horizontal,    or   more    than    horizontal   position: 
sleep ;  assurance  that  all  is  over,  and  doing  well. 

Modern  surgery  has  won  t/iree  great  triumphs  : 
It  substitutes  sleep  for  pain. 

It  averts  secondary  hemorrhage  by  the  animal  ligature. 
It  prevents  fermentation  by  germicidal  applications. 
Can   we  add  a  fourth,  by  stilling  the   nervous   system,   and 
averting,  or  diminishing  secondary  shock? 
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DISCUSSION. 


Dr.  George  W.  Gay,  of  Boston. 

The  principles  of  practice  which  Dr.  Cheever  has  so  clearly  laid 
down  have  been  in  use  at  the  City  Hospital  for  some  years  with  the 
most  gratifying  results.  It  was  long  ago  noted  that  the  custom  of 
giving  the  patient  stimulants  by  the  stomach  tended  to  increase  the 
shock.  After  a  time  vomiting  came  on,  tlie  contents  of  the  stomach 
were  evacuated,  and  the  shock  was  increased.  Another  important 
thing  on  which  sufficient  stress  is  not  laid  in  teaching,  is  the  importance 
of  maintaining  the  animal  heat.  In  our  hospital  we  do  not  do  a  capi- 
tal operation  upon  a  person  reduced  by  shock  unless  it  is  absolutely 
necessary.  In  addition  to  the  precautions  suggested  by  Dr.  Cheever, 
we  give  a  small  stimulating  dose  of  morphia  under  the  skin,  ^\  to  -j^^ 
of  a  grain  about  half  an  hour  before  he  is  brought  from  the  ward  in 
his  own  bed,  the  anaesthetic  is  given,  and  if  the  operation  is  a  severe 
one  he  is  not  removed  from  it.  Bottles  of  hot  water  are  placed  about 
him.  He  is  covered  with  a  rubber  sheet.  No  ether  is  given  until  the 
knife  is  ready  to  be  used.  Then  he  is  given  a  few  whiffs  to  deaden  the 
sensibilty.  The  incisions  are  then  rapidly  made,  the  bone  sawed,  and 
the  ether  removed.  I  have  three  times  amputated  at  the  hip-joint  in 
extreme  cases  in  this  manner,  and  have  had  the  patients  recover. 

In  shock,  stimulation  should  be  by  the  skin  or  rectum,  and  not  by 
the  stomach.  In  the  latter  case  it  is  impossible  to  say  whether  it 
will  be  absorbed  or  not.  The  great  factors  in  the  prevention  of  shock 
are,  saving  of  blood,  saving  of  time,  saving  of  animal  heat,  and  saving 
of  anaesthetics.  By  carefully  following  these  rules  patients  can  be 
carried  through  most  desperate  operations  successfully.  At  all  events 
such  has  been  our  experience  at  the  City  Hospital  in  Boston. 

Dr.  Charles  B.  Nancrede,  of  Philadelphia. 

I  was  glad  to  hear  Dr.  Cheever  voice  something  that  I  have  long 
thought.  I  have  actually  meditated  writing  a  paper  on  the  Evils  of 
Anaesthesia.  I  am  perfectly  satisfied  that  many  cases  are  seriously 
damaged  by  the  reckless  use  of  anaesthetics.  In  cases  of  shock,  in  which 
it  is  doubtful  whether  or  not  the  patient  has  reacted  sufficiently  to  bear 
the  operation,  I  am  in  the  habit  of  employing  what  I  term  the  ''ether 
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test."  Everything  being  prepared  for  the  operation,  a  little  ether  is 
administered.  If  this  is  followed  by  improvement  of  the  respiration 
and  of  the  pulse,  the  patient  will  invariably  stand  the  shock  of  the 
operation,  but  if  the  respiration  rapidly  increase  and  the  pulse  runs  up 
like  a  flash,  I  remove  the  ether  ;  these  patients  never  react. 

It  has  been  held,  and  I  have  verified  by  experience,  that  the  presence 
of  a  crushed  limb  tended  to  keep  up  the  skock.  In  several  cases  of 
this  kind  I  have  operated  in  somewhat  the  manner  described  by  Dr. 
Gay,  operating  during  the  thirty  to  forty-five  seconds  afforded  by  the 
primary  anaesthesia  after  the  hand  drops,  and  these  patients  instead  of 
having  the  shock  increased  have  at  once  begun  to  react. 

One  of  the  theories  in  regard  to  the  causation  of  the  shock  is  that 
the  blood  accumulates  in  the  vessels  of  the  abdomen,  and  thus  the 
nerve  centres  are  deprived  of  a  functioning  amount  of  blood.  I 
am,  therefore,  in  the  habit  of  elevating  the  limbs,  and  if  that  does  not 
do,  of  applying  Esmarch's  bandages,  allowing  them  to  remain  some 
time,  and  then  gradually  loosening  them.  Not  long  before  I  came 
here  I  was  called  in  consultation  to  a  case  of  placenta  praevia.  After 
turning  and  delivering  well,  inside  of  five  minutes  the  woman  was  in 
a  state  of  profound  shock.  There  had  been  no  loss  of  blood  during 
the  operation,  although  there  was  severe  hemorrhage  previous  to  its  per- 
formance. Esmarch's  bandages  were  applied  and  kept  on  for  about 
two  hours,  as  just  recommended  ;  she  has  done  well,  having  now  entirely 
recovered. 

Dr.  F.  Lange,  of  New  York. 

There  is  no  doubt  that  the  rules  laid  down  by  the  author  are  rational. 
I  think  that  the  shock  which  follows  surgical  operations,  and  of  this 
only  am  I  going  to  speak,  is  mostly  due  to  a  combination  of  causes, 
such  as  the  influence  of  the  anaesthetic  and  the  irritation  of  the  nerves, 
and,  when  carbolic  acid  was  so  freely  used,  perhaps  to  carbolic  acid 
poisoning.  I  presume  that  in  most  cases  of  prolonged  surgical  opera- 
tions it  is  the  consequence  of  the  great  loss  of  blood.  The  patient 
cannot  recuperate  because  the  heart  pump  is  empty.  Acting  on  this 
view,  I  have  for  a  number  of  years  made  it  a  rule,  where  I  intended  to 
do  an  operation  in  which  I  expected  to  have  great  loss  of  blood,  to 
see  that  the  bowels  are  thoroughly  opened,  and  then  when  the  patient 
is  under  an  anaesthetic,  I  administer  an  injection  of  water  of  the  tem- 
perature of  the  body,  with  the  addition  of  some  stimulant,  mostly 
claret — perhaps  a  pint  or  more  is  given,  and  repeated  during  long  ope- 
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rations.  This  allows  of  absorption  during  the  operation;  after  the 
operation  it  might  come  too  late.  I  have  used  this  with  satisfaction  in 
many  cases.  It  is  not  so  much  the  stimulant  which  helps  the  patient, 
but  the  amount  of  fluid  which  he  takes  into  his  vascular  system.  I 
must  say  that  I  can  hardly  remember  an  instance  of  operation  pro- 
longed for  two  or  three  hours,  in  which  shock  followed  if  extreme  loss 
of  blood  was  prevented.  This  idea  is  not  original  with  me,  .Langen- 
beck  called  attention  to  it  many  years  ago. 

Dr.  B.  a.  Watson,  of  Jersey  City. 

The  paper  read  by  Dr.  Cheever  is  one  of  great  interest.  In  con- 
nection with  the  influence  of  the  anaesthetic,  I  would  state  that,  a  few 
years  ago,  I  made  a  number  of  experiments,  and  these  experiments 
have  afforded  me  valuable  guidance  in  my  practice.  I  observed  that 
the  anaesthetic  did  not  affect  all  patients  exactly  alike.  I  studied  the 
various  anaesthetics,  but  paid  particular  attention  to  chloroform  and 
ether.  During  the  first  fifteen  minutes  of  the  administration  of  the 
anaesthetic,  the  temperature  of  the  body  was  always  lowered,  both 
under  ether  and  chloroform,  but  this  is  greater  with  chloroform  than 
with  ether.  The  temperature  having  been  lowered,  respiration  becomes, 
generally,  regular,  and  the  temperature  rises,  frequently  touching  the 
normal,  but,  in  every  instance,  when  the  animal  has  been  kept  under 
the  influence  of  the  anesthetic  one  and  a  half  hours,  the  temperature 
begins  again  to  lower.  Some  animals  were  affected  more  rapidly  than 
others.  It  matters  not  much  whether  you  use  ether  or  chloroform, 
there  is  usually  a  period  of  one  and  a  quarter  or  one  and  a  half  hours 
before  the  temperature  begins  to  fall.  After  reaching  this  point  the 
fall  is  quite  rapid,  and  the  longer  you  continue  to  use  the  anaesthetic 
the  lower  you  will  find  the  temperature,  falling  more  rapidly  with  chlo- 
roform than  with  ether,  but  in  both  instances  it  does  fall.  The  principal 
difference  after  the  discontinuance  of  the  anaesthetic  is  that,  where  ether 
has  been  employed,  we  frequently  have  the  temperature  becoming 
normal  within  an  hour,  while  with  chloroform  it  takes  a  much  longer 
time,  sometimes  twenty  four  hours. 

Sometimes  my  patients,  during  the  first  few  minutes  of  the  adminis- 
tration, behave  very  badly.  Many  patients  are  afraid  of  the  anaesthetic, 
and  become  excited  when  it  is  proposed.  Those  who  are  not  excited 
take  it  easily.  Those  who  are  excited  resist  it,  and  the  pulse  becomes 
frequent,  sometimes  intermittent.  For  this  reason  I  do  not  attach  so 
much  importance  to  the  symptoms  which  are  observed  at  the  com- 
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mencement  of  the  administration,  as  I  do  to  those  which  are  manifested 
after  the  patient  is  fully  under  its  influence.  Ansesthetics  do  have  a 
powerful  influence  upon  the  condition  of  the  patient,  and  that  they 
sometimes  increase  shock  and  prevent  reaction,  I  think  cannot  be 
doubted. 

Dr.  David  Prince,  of  Jacksonville,  111. 

We  cannot  too  highly  appreciate  the  paper  just  read.  If  I  were  to 
express  in  one  word  the  way  to  prevent  shock,  I  should  say  that  it  was 
to  prevent  reflex  action.  When  we  know  how  to  prevent  reflex  action, 
we  shall  know  how  to  prevent  shock.  We  know  that  opium  tends  to 
prevent  reflex  action,  and,  therefore,  before  submitting  a  patient  to 
operation,  I  like  to  have  him  moderately  under  the  influence  of  opium. 

We  also  know  that  anything  which  will  guard  against  the  depression 
of  heart  will  prevent  reflex  action.  Digitalis  is  an  agent  which  in- 
creases the  power  of  the  heart  to  resist  disturbing  influences.  There- 
fore, I  like  to  have  a  feeble  patient  under  the  influence  of  digitalis.  I 
should  give  one-fourth  of  a  grain  of  morphia  with  six  drops  of  tincture 
of  digitalis. 

I  must  say  that  I  consider  the  loss  of  blood  of  minor  importance. 
Patients  will  go  to  the  point  of  death  from  uterine  hemorrhage,  but  we 
do  not  see  the  shock  which  we  find  after  an  operation.  Shock  is  a  rare 
accompaniment  of  such  hemorrhage.  Patients  with  uterine  hemor- 
rhage are  not  subjected  to  those  lacerating  influences  upon  the  nervous 
system  which  disturb  reflex  action.  I  have  in  mind  a  case  of  railroad 
accident  in  which  a  man  was  run  over,  tearing  off  the  arm  at  the 
shoulder,  and  tearing  off  the  covering  of  the  trapezius  muscle.  Yet 
he  walked,  and  entered  the  car,  and  rode  several  miles.  An  hour  after 
the  accident,  when  he  came  under  my  observation,  there  were  no  symp- 
toms of  extreme  shock,  although  the  loss  of  blood  had  been  great. 
Two  hours  later  he  went  into  a  condition  of  secondary  shock,  and  in 
four  or  five  hours  was  dead,  i  attributed  the  shock  to  reflex  action, 
from  the  exposure  of  this  surface  for  so  long  a  time.  If  this  patient 
could  have  been  put  in  warm  water  and  kept  there,  his  chances  would 
have  been  better. 

Shock  having  occurred,  what  shall  be  done?  Heat,  quiet,  and  a 
repetition  of  the  means  of  prevention.  We  can  apply  wet  or  dry  heat 
to  the  extremities.  But  how  shall  we  get  the  heat  to  the  right  place  ? 
If  we  have  a  temperature  of  the  air  of  an  operating-room  over  90°,  it 
is  uncomfortable  to  work  in  ;   but  even  this  temperature  is  below  that 
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of  the  internal  parts  of  the  body  on  which,  perhaps,  the  operation  is 
being  performed.  The  air  entering  the  interior  of  the  abdomen,  in 
operations  upon  that  cavity,  may  be  kept  at  a  temperature  of  iio°  to 
120"^  without  trouble,  by  the  use  of  the  contrivance  which  I  described 
in  vol.  V.  p.  355  of  the  Transactions  of  this  Association,  but  which  I 
shall  not  now  occupy  time  in  describing. 

Dr.  R.  B.  Bontecuu,  of  Troy,  New  York. 

The  excellent  paper  of  Dr.  Cheever,  which  we  have  listened  to  with 
so  much  interest,  will,  doubtless,  cause  us  to  reflect  on  what  we  have 
done,  and  are  doing  with  patients  under  anjesthesia. 

I  have  never,  except  in  one  or  two  instances  out  of  many  thousands, 
seen  shock  result  from  the  use  of  anaesthetics.  I  think  that  loss  of  blood 
has  much  to  do  with  it.  My  principal  object  in  rising  is  to  get  the 
sense  of  the  Association  in  regard  to  the  diagnosis  which  I  made  in  the 
following  case.  A  woman  in  good  health,  aged  forty-eight  years,  was 
kicked  in  the  abdomen  on  the  evening  of  June  9th,  and  died  on  the 
13th.  Pain  was  late  in  manifesting  itself;  it  was  of  a  colicky  character. 
There  was  slight  tenderness  over  the  whole  abdomen,  but  no  localized 
tenderness.  No  distention  of  the  abdomen,  and  no  vomiting  ;  the 
skin  was  moist,  the  temperature  slightly  above  normal ;  the  pulse  was 
76  per  minute.  She  was  able  to  sit  up  every  day  until  her  death. 
There  was  extensive  ecchymosis  between  the  umbilicus  and  pubes. 

The  autopsy  revealed  a  normal  condition  of  the  brain  and  meninges, 
with  an  abnormally  thick  skull.  All  of  the  viscera,  including  the  in- 
testines, were  normal.  There  were  no  fecal  contents,  and  only  a 
moderate  accumulation  of  gas  in  the  small  intestine.  The  ileum  was 
ruptured  on  its  posterior  aspect,  four  feet  from  the  caecum,  by  twelve 
lacerations,  all  within  the  space  of  four  inches ;  the  lacerations  being 
one-fourth  to  three-eighths  of  an  inch  in  length.  .  The  lacerated  portion 
was  opposed  to  the  sacrum.  The  peritoneal  cavity  contained  no  efifu- 
sion  and  no  bowel  contents.  The  intestines  were  healthy.  The  peri- 
toneum presented  its  normal  transparent  appearance,  and  there  were 
no  adhesions.  Was  this  a  death  from  shock?  If  so,  is  it  not  unprece- 
dented, occurring  eighty-four  hours  after  the  accident? 

Dr.  Robert  F.  Weir,  of  New  York. 

I  agree  with  Dr.  Lange  as  to  the  value  of  large  enemata  of  water, 
but  he  omitted  to  state  that  the  water  should  be  hot.     We  also,  at  the 
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New  York  Hospital,  following  Amidon,  give  hypodermics  of  morphia 
with  atropia.  We  also  keep  the  body  as  warm  as  possible.  Individu- 
ally, I  have  found  the  use  of  large,  moderately  hot  injections  of  great 
value  in  those  cases  in  which  I  have  been  compelled  to  perform  lapar- 
otomy when  septic  processes  have  been  in  operation. 

Although  advocating  the  use  of  ether,  I  recognize  that  it  is  more 
dangerous  than  is  generally  supposed,  statistics  of  the  New  York  Hos- 
pital showing  in  12000  cases  one  death  in  2000  inhalations.  I,  how- 
ever, think  that  in  laparotomy  where  the  patient  is  in  bad  condition, 
chloroform  is  safer  than  ether.  It  does  not  cause  so  much  venous  con- 
gestion and  dyspnoea,  and  the  patient  therefore  suffers  less  interference 
with  the  heart's  action. 

Dr.  E.  M.  Moore,  of  Rochester. 

I  have  little  to  say,  beyond  expressing  my  thanks  to  Dr.  Cheever  for 
having  brought  this  subject  before  us.  It  is  one  of  the  most  important 
that  could  have  been  brought.  Every  surgeon  has  seen  this  condition 
of  shock  in  all  its  forms.  I  agree  with  Dr.  Nancrede  as  to  the  value  of 
observing  the  alterations  of  the  circulation  during  the  process  of 
anaesthesia.  I  think  that  it  is  the  general  experience,  that  when  ether 
is  given  the  pulse  grows  fuller  and  stronger.  This  is  especially  the 
case  where  limbs  have  been  much  lacerated,  as  in  railroad  accidents. 
I  recall  the  case  of  a  man  with  a  crushed  leg  and  thigh,  the  knee-joint 
being  involved.  This  injury,  in  my  experience,  has  usually  been  fatal. 
The  patient  had  been  well  drenched  with  whiskey,  but  when  I  saw 
him  the  pulse  was  small  and  the  skin  moist.  As  soon  as  ether  was 
given,  the  pulse  began  to  rise.  I  went  on  with  the  operation  as 
rapidly  as  possible,  and  amputated  the  thigh,  the  pulse  increasing  in 
strength  as  the  knife  was  going  through  the  tissues.  He  made  a  good 
recovery. 

There  is  another  point  to  which  I  desire  to  refer.  I.  operated  before 
either  chloroform  or  ether  was  discovered.  I  think  that,  with  the  ex- 
ception of  yourself,  Mr.  President,  no  other  gentleman  in  the  room 
has  had  a  similar  experience.  I  recollect  very  well  my  first  case,  that 
of  a  farmer  who  had  been  unfortunate  enough  to  get  his  arm  in  a 
threshing  machine  and  have  it  torn  in  strips  up  to  the  elbow.  The 
shock,  as  is  usual  in  these  injuries  of  the  upper  extremity,  was  not  very 
profound.  It  was  necessary  to  amputate  the  arm.  The  tourniquet 
was  then  applied.  The  knife  was  passed  through  on  each  side  of  the 
bone,  which  was  sawed  off  and   the  arteries  tied.     Nothing  was  said 
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until  this  was  completed.  The  patient,  who  had  not  spoken  before, 
then  said,  "Doctor,  you  have  no  idea  how  much  better  I  feel." 
There,  gentlemen,  was  the  mind  recognizing  the  difference  between  a 
laceated  wound  and  a  clean  cut.  I  think,  however,  that  ether  has 
been  a  benefit,  and  I  have  no  question  that  shock  has  been  diminished 
rather  than  increased  by  its  use. 

Dr.  L.  McLane  Tiffany,  of  Baltimore. 

There  are  two  things  which  I  think  are  worthy  of  note.  One  is  the 
excellent  results  which  follow  the  use  of  hot  enemata.  I  have  never 
added  alcohol  to  them,  but  I  consider  the  hot  enemata  of  water  as  one 
of  the  best  ways  of  preventing  shock.  When  the  abdominal  cavity 
has  been  opened,  it  is  the  custom  to  flush  it  with  hot  water, 

I  attribute  shock  to  a  combination  of  causes:  chilling  of  the  body, 
nerve  injury,  mental  influence,  bleeding,  may  be  mentioned  promi- 
nently. A  good  example  of  shock  without  loss  of  blood  may  be  seen 
in  thigh  amputation,  when  Esmarch's  bandage  is  used. 

Dr.  T.  F.  Prewitt,  of  St.  Louis. 

Shock  has  been  defined  to  be  a  paralysis  of  the  heart's  action,  reflex 
from  the  peripheral  nerves,  with  the  collection  of  the  blood  in  the 
abdominal  vessels.  It  does  not  need  loss  of  blood  to  produce  shock. 
Mental  emotion  will  do  it,  and  a  person  may  die  from  mental  emotion 
producing  shock  as  readily  as  from  the  most  profound  injury. 

Dr.  Prince  has  said  that  if  we  could  prevent  reflex  action  we  could 
prevent  shock.  So  we  could.  I  am  in  the  habit  of  giving  a  drink  of 
whiskey  a  quarter  of  an  hour  before  the  operation,  thus  allowing  time 
for  absorption.  It  does  no  good  to  give  a  patient  whiskey  in  a  con- 
dition of  shock.  It  is  not  absorbed.  Then  it  must  be  used  hypoder- 
mically.  Dr.  Link,  of  Terra  Haute,  does  not  give  his  patients  any 
anaesthetic.     He  simply  makes  them  drunk. 

I  think  that  shock  is  not  due  to  the  loss  of  blood.  Every  surgeon 
has  seen  patients  die  where  there  has  been  a  comparatively  small  loss 
of  blood.  Loss  of  blood  is,  of  course,  a  serious  matter,  and  deepens 
the  eff"ect  of  shock.  I  believe  that  the  suggestion  of  Dr.  Lange  is  a 
most  admirable  one.  It  not  only  serves  to  supply  loss  of  fluid,  but  the 
hot  water  would  have  a  good  eff'ect  upon  the  great  sympathetic  nerves 
which  abound  in  the  abdominal  cavity.  Tepid  water  would,  I  think, 
not  have  the  same  effect. 

Dr.  Nancrede  has  referred   to  the  removal  of  crushed  limbs  as  one 
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way  of  ge';ting  rid  of  shock.  I  think  that  this  is  true  in  certain  in- 
stances. If  we  could  get  rid  of  crushed  limbs  without  increasing  the 
shock,  it  would  be  a  good  thing.  The  general  rule  is  to  wait  until 
reaction.  Now  when  we  have  a  badly  crushed  limb,  it  is  not  so  im- 
portant that  early  operation  should  be  performed  as  it  formerly  was, 
for  we  can  prevent  septic  infection  by  dressing  the  part  antiseptically, 
and  then  wait  until  reaction  takes  place. 

In  the  treatment  of  shock,  heat  is,  of  course,  our  great  resource. 
With  this  we  employ  hypodermic  injections  of  ether  or  whiskey. 
Ammonia  and  digitalis  are,  perhaps,  also  of  service.  There  is  one 
point  that  I  have  noted,  and  that  is,  when  the  insertion  of  the  hypo- 
dermic needle  is  followed  by  a  deep  black  ecchymotic  spot,  the  patient 
has  died. 

Dr.  De  Forest  Willard,  of  Philadelphia. 

Shock  is  evidently  a  complex  condition.  It  is  not  the  result  alone 
of  loss  of  blood.  I  have  seen  severe  shock  in  very  slight  injuries.  It 
has  been  said  that  shock  does  not  occur  in  uterine  hemorrhage,  but  we 
certainly  do  have  a  condition  akin  to  shock.  The  patient  sinks  more 
rapidly  than  from  the  loss  of  an  equal  quantity  of  blood  from  the  arm. 
Shock  is,  I  think,  due  to  the  injury  of  the  nerves  and  vessels,  the  loss 
of  blood,  and  the  mental  impression,  all  acting  together. 

I  agree  as  to  the  value  of  the  hot  water  injections.  Each  one  of  us 
has  probably  noticed  the  relief  afforded  by  a  simple  drink  of  water 
where  one  is  exhausted  from  profuse  perspiration. 

The  point  in  regard  to  the  depressing  effect  of  the  incision  of  the 
tissues  in  spite  of  the  anaesthesia,  is,  I  think,  well  taken.  I  have  often 
had  my  finger  on  the  pulse  during  an  operation,  and  have  noted  the 
sudden  fall  that  takes  place  when  a  large  nerve  is  divided,  especially 
when  scissors  are  used  ;  although  the  anaesthesia  was  -most  profound. 
In  the  retrenchment  of  a^nerve,  it  should  be  held  between  the  thumb 
and  finger,  and  severed  with  the  sharpest  of  knives.  Anaesthesia,  as  a 
rule,  prevents  shock  only  so  far  as  it  relieves  pain. 

Dr.  Lange.  I  do  not  wish  to  have  my  remarks  misunderstood.  I 
think  that  the  importance  of  loss  of  blood  in  the  production  of  sur- 
gical shock,  is,  as  a  rule,  underrated.  As  I  have  already  said,  I  cannot 
recall  a  case  of  shock  after  surgical  operation  in  which  the  condition 
was  not  largely  dependent  upon  loss  of  blood.  There  are  other  causes 
of  shock.     There  are  some  cases  of  what  we  might  call  shock  which 
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are  probably  nothing  more  than  fat  embolism.  A  patient  with  a  sen- 
sitive, nervous  system  will  exhibit  shock  from  trifling  causes,  but  shock 
after  surgical  operations  will  hardly  ever  be  observed  where  loss  of 
blood  has  not  been  copious.  Protracted  impetuous  insults  of  sensitive 
nerve-centres  are  of  course  an  exception. 

Dr.  Cheever.  I  am  much  obliged  to  the  gentlemen  for  their  very 
free  discussion  of  my  paper.  It  is  sometimes  useful  to  review  old 
ground,  which  in  the  heat  and  excitement  of  new  operations  and  dis- 
coveries, we  are  apt  to  overlook.  I  shall  detain  you  but  a  moment 
further.  The  fact  that  shock  is  produced  in  conscious  persons  by 
injuries  and  by  mental  apprehension  is  well  shown  in  that  curious  book, 
Travers  on  Constitutional  Irritation.  He  gives  a  list  of  authentic 
cases  in  which,  before  anaesthesia  was  thought  of,  the  patients  had  died 
at  the  moment  the  operation  was  done.  In  one  case  of  ligature  of  the 
femoral  artery,  the  incision  was  made,  the  artery  freed,  and  the  surgeon 
was  about  to  pass  the  ligature,  when  the  vessel  ceased  pulsating  and  the 
man  was  dead. 

This  leads  me  to  speak  of  a  very  important  matter,  and  one  that  is 
perhaps  sometimes  overlooked,  that  is,  the  mental  effect  on  patients  of 
assurance,  cheerfulness,  and  kindness  on  the  part  of  the  surgeon.  This 
is  especially  important  in  the  traumatic  cases. 

I  wish  to  say,  what  perhaps  I  did  not  bring  out  clearly  in  my  paper, 
that  the  primary  effects  of  sulphuric  ether  are  stimulating,  but  when, 
long  continued  the  inhalation  is  followed  by  depression.  The  prelimi- 
nary use  of  opium  is  often  necessary  to  relieve  pain,  and  in  small  doses 
it  supports  the  heart.  I  am  disposed  to  think  that  the  hypodermatic 
syringe,  if  used  too  freely  in  connection  with  the  anaesthetic,  is  apt  to 
be  followed  by  an  increased  amount  of  sweating.  I  would  again 
insist  upon  the  stimulating  influence  of  coffee. 
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I  HAVE  done  some  work  upon  the  relation  of  microorganisms 
to  surgical  diseases  and  desire  to  put  the  results  on  record.  I 
have  systematically  examined  pus  from  fifty-two  sources,  and  I 
have  here  a  table  showing  the  number  of  times  that  I  have 
found  the  various  pyogenic  bacteria  with  the  nature  of  the 
accompanying  lesion. 

I  have  here  another  table  presenting  the  results  of  some 
other  original  work.  I  have  prepared  agar-agar  and  gelatine 
jellies  with  various  antiseptics,  and  then  have  experimented  to 
see  what,  if  any,  pathogenic  bacteria  would  grow  upon  these 
media.  The  following  table  shows  the  agents  used,  the  pro- 
portion, and  the  results  : 

To  summarize:  I  would  state  that  almost  the  only  one  of 
these  antiseptic  jellies  which  has  prevented  the  growth  of  all 
pyogenic  bacteria  has  been  hydronaphthol  in  the  proportion  of 
I  :  lOO.  Hydronaphthol  can  be  relied  upon  as  a  good  antiseptic. 
Most  of  these  bacteria  I  have  grown  upon  iodoform  jelly,  one 
per  cent.  Those  forms  which  grow  best  upon  iodolorm  jelly 
grow  but  slightly  upon  oxide  of  zinc  jelly  of  the  same  strength. 
I  therefore  consider  oxide  of  zinc  a  much  better  solid  antiseptic 
than  iodoform. 
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I  think  that  it  is  worth  while  to  see  whether  or  not  we  can 
associate  these  bacteria  forms  with  definite  pathological  lesions. 
I  think  that  we  are  in  a  position  to  say  that  the  staphylococcus 
forms  lead  to  certain  others.  When  we  see  a  phlegmon  or  a 
cellulitis  we  can  say  whether  one  form  or  the  other  predomi- 
nates. My  own  work  in  this  direction  bears  out  that  done  by 
others.  The  staphylococcus  forms  grow  more  rapidly,  more 
easily  enter  the  blood  current,  and  are  more  easily  disseminated. 
A  phlegmon  caused  by  these  forms  develops  more  rapidly  and 
with  great  intensity.  In  cultures  it  remains  active  for  a  long 
time.  Old  cultures  of  this  form  smell  like  starch  paste,  hence 
the  peculiar  odor  of  many  dressings  The  streptococcus  forms 
grow  more  slowly  ;  they  grow  better  in  the  denser  tissues  and 
are  disseminated  by  the  lymphatic  rather  than  by  the  blood- 
vessels. Phlegmon  caused  by  the  staphylococcus  is  usually 
localized  at  the  point  of  inoculation ;  phlegmon  due  to  the 
streptococcus  is  frequently  manifested  at  some  distance  from  the 
seat  of  origin  ;  thus  in  erysipelas  of  the  hand  the  abscess  may 
be  in  the  axilla. 

Both  of  these  forms  may  cause  septicrijmia  and  pyiumia. 
When  the  systemic  infection  is  caused  by  the  streptococcus,  we 
have  abscesses  in  the  joints  and  in  the  serous  cavities.  When 
it  is  caused  by  the  staphylococcus,  during  the  period  of  the 
patient's  active  growth,  there  is  a  tendency  to  localization  in  the 
bones,  thus  giving  rise  to  acute  infectious  osteomyelitis  in  its 
various  manifestations. 

There  is  an  interesting  experiment  of  which  I  had  hoped  to 
be  able  to  show  you  the  result.  It  is  known  that  these  bacteria, 
as  they  grow,  generate  ptomaines,  and  some  one  has  suggested 
that  the  bacteria  be  grown  in  a  media  which  will  at  once  show 
the  presence  of  ptomaines  the  moment  they  are  formed.  Such 
a  medium  may  be  prepared  by  adding  to  the  jelly  a  small  pro- 
portion of  the  perchloride  of  iron,  one-tenth  of  one  per  cent. 
Most  of  the  ptomaines  give  color  reactions  with  iron  salts.  I 
had  prepared  these  cultures  thus  showing  the  color  reaction, 
biit  the  weather  has  been  so  warm  that  the  jellies  all  melted. 

I  will  occupy  your  time  but  a  minute  further.     I  have  here  a 
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report  of  a  case  of  abscess  of  the  face  which  presented  peculiar 
clinical  features  in  its  obstinacy  and  the  slowness  of  its  stages. 
I  finally  made  quite  a  radical  operation.  In  the  cultures  I  found 
an  organism  not  hitherto  reported  as  occurring  in  such  a  case 
in  man — the  micrococcus  tetragenus.  This  has  a  distinct  form 
and  arrangement.  It  has  been  occasionally  found  in  human 
saliva,  and  is  said  to  occur  in  tuberculous  abscess  of  the  lung. 
It  is  fatal  when  injected  into  guinea-pigs,  but  so  far  as  I  am 
aware  has  not  been  found  in  the  form  of  phlegmon  that  I  report 
in  man.  Whether  or  not  it  was  due  to  this  particular  coccus 
that  the  phlegmon  pursued  such  an  obstinate  course,  I  am  not 
able  to  say. 

A  healthy  woman,  eighteen  years  of  age,  entered  the  Buffalo  General 
Hospital  October  i8,  1887,  with  the  left  side  of  her  face  and  lower 
jaw  so  much  swollen  that  the  mouth  could  not  be  opened.  She  gave 
the  statement  that  she  had  a  very  carious  third,  lower,  left  molar  tooth 
for  some  time;  that  she  had  consulted  a  dentist  about  it;  that  for 
some  reason  or  other  he  had  failed  to  remove  it  or  relieve  her,  and  that 
a  week  before  she  entered  the  hospital  her  face  began  to  swell.  On 
examination  a  brawny,  carbuncular  phlegmon  was  found,  extending 
from  the  left  ear  above  to  the  mastoid  muscle  behind,  the  hyoid  bone 
below,  and  the  middle  of  the  chin  in  front.  The  induration  was  very 
firm,  could  scarcely  be  indented  with  the  finger,  and  apparently  gave 
but  little  pain,  since  even  on  questioning  she  made  but  little  complaint 
of  it.  Her  temperature  was  never  above  100°,  her  pulse  not  mate- 
rially disturbed,  her  bowels  sluggish  ;  except  for  the  location  of  the 
swelling,  which  extended  too  high,  I  should  have  regarded  it  as  an 
illustration  of  the  infectious  submaxillary  angina  of  Ludwig.  It  had 
the  same  character  of  induration  and  much  the  same  indolence  of 
disposition. 

I  kept  the  part  poulticed  and  daily  applied  mercurial  ointment  with 
the  idea  of  hastening  suppuration  ;  but  in  this  respect  was  disappointed, 
since  after  three  weeks  of  diligent  poulticing,  only  in  three  small 
points  were  any  evidences  of  softening  observed.  All  this  time  the 
front  teeth  could  not  be  separated  to  exceed  a  quarter  of  an  inch;  her 
general  condition  remained  about  the  same,  and  after  waiting  until 
then,  on  November  9th,  I  anaesthetized  her,  in  my  clinic,  forcibly 
pried  open  her  jaws,  and  with  great  difficulty  succeeded  in  extracting. 
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bit  by  bit,  the  offending  tooth,  which  was  a  mere  she'l,  its  cavity  being 
entirely  carious  and  its  substance  quite  fragile.  After  doing  this  I 
made  incisions  into  each  of  the  points  of  softening,  evacuated  a  small 
amount  of  pus  and  debris  from  each,  and  then  with  a  sharp  spoon 
scraped  out  as  much  of  the  surrounding  tissue  as  seemed  judicious. 
Her  convalescence  was  slow ;  the  induration  about  the  parts  persisted 
for  a  long  time.  It  subsequently  seemed  advisable  to  open  two  or 
three  small  collections  of  pus,  bat  she  was  not  anaesthetized  for  this 
purpose  again.  She  gradually  recovered  ability  to  open  the  mouth, 
and  by  the  last  of  December  the  swelling  and  induration  had  subsided 
sufficiently  to  allow  her  to  go  home. 

At  the  time  of  the  operation,  I  made  several  inoculations,  on  gela- 
tine and  agar  jellies,  of  pus  from  the  depots  of  softening.  These  were 
subsequently  carefully  cultivated  and  planted  out  and  were  found  to 
contain  the  two  common  forms  of  staphylococcus  and  the  unusual 
micrococcus  tetragenus.  It  is  on  account  of  the  latter  that  I  have 
reported  this  case.  So  far  as  I  know,  this  has  not  been  found  to  be 
pathogenic  in  man,  although  it  is  known  that  when  mice  or  other  small 
animals  are  inoculated  with  it  experimentally,  they  die  in  three  or  four 
days  It  is  stated  that  this  organism  is  occasionally  found  in  human 
saliva  and  in  sputum. 

According  to  Koch,  these  germs  are  also  found  in  tuberculous  cavi- 
ties, forming  groups  often  surrounded  by  capsules.  When  an  animal 
is  inoculated  with  these,  it  dies  in  three  or  four  days  with  symptoms 
of  septicaemia  or  pyaemia,  and  with  metastatic  abscesses  in  the  spleen 
and  kidneys.  Large  masses  of  the  microbes  are  found,  especially  in 
the  vessels  and  the  pulp  of  the  spleen.  Cornil  and  Babes  have  also 
found  this  germ  in  a  syphilitic  abscess,  in  groups  and  encapsulated,  and 
in  several  metastatic  (pyaemic)  abscesses  in  the  same  case.  It  is  not 
at  all  improbable  that  their  occurrence  in  connection  with  syphilis  was 
accidental.  Aside  from  these  instances,  so  far  as  I  know,  their  presence 
has  never  been  associated  with  any  distinct  pathological  condition,  and 
I  am  unaware  that  it  has  been  considered  in  any  sense,  in  man,  a  pyo- 
genic organism.  The  path  of  infection  in  this  case  was  undoubtedly 
through  the  diseased  tooth.  Whether  the  micrococcus  tetragenus  was 
the  principal  source  of  the  infection,  or  even  whether  it  is  capable  of 
so  acting,  I  am  unable  to  say  ;  also,  whether  to  it  is  due  the  fact  that 
one  may  have  induration  and  tardiness  of  resolution.  Not  having 
found  any  case  in  which  this  organism  had  been  supposed  to  have  any 
pathogenic  effect  in  man,  I  herewith  report  this  one  as  of  some  patho- 
logical interest. 


CYST  OF  THE  PANCREAS  SUCCESSFULLY 
REMOVED. 


By  W.  S.  TREMAINE,  M.D. 

OF  liUrFALO,  N.  Y. 


James  H.,  aged  twenty,  was  injured  August  2,  1886,  while  coupling 
cars  for  the  D.  L.  &  W.  R.  R.;  one  car  being  lower  than  the  other, 
he  was  squeezed  in  the  abdominal  region. 

The  history  of  the  case  as  given  me  by  himself  ami  family  was, 
that  he  had  no  fever,  was  not  confined  to  bed,  but  that  he  suffered 
with  pain  and  "burning  distress"  in  the  epigastric  region  ;  about  four 
weeks  after  the  injury,  frequent  vomiting  set  in,  with  rapid  emaciation. 
During  this  time  he  had  been  under  the  care  of  a  physician. 

On  September  20th,  he  came  under  the  care  of  Drs.  King  and 
Rogers,  who  called  me  in  coasultation  October  17,  1886.  At  this 
time  he  had  a  marked  swelling  in  the  epigastric  region,  extending  from 
the  ensiform  cartilage  to  the  umbilicus,  great  emaciation,  unable  to 
retain  food  of  the  simplest  character,  pain  and  distress  in  the  abdomen, 
bowels  moved,  in  response  to  cathartics,  pulse  100,  temperature  normal. 

Diagnosis. — A  circumscribed  tumor  of  the  abdomen  containing  fluid, 
probably  either  a  cyst  of  the  pancreas  or  hydatids.  October  21st,  was 
removed  to  the  hospital,  when  I  drew  off  with  a  large  hypodermatic 
syringe  a  small  quantity  of  clear  slightly  opalescent  fluid,  which  showed 
a  slight  coagulum  after  heating,  redissolved  on  the  addition  of  acetic 
acid;  upon  adding  nitric  acid  a  deep  orange-yellow  precipitate  formed. 

A  small  quantity  of  lard  was  melted  in  a  test-tube  and  about  twice 
the  quantity  of  the  fluid  added  to  it ;  a  permanent  emulsion  was  the 
result ;  a  solution  of  starch  was  thinned  by  the  fluid  after  standing  in  a 
warm  place  for  twenty-four  hours,  and  gave  with  the  Fehling's  test  the 
reaction  of  grape  sugar. 

The  microscopic  examination  was  negative,  no  booklets. 

I  considered  diagnosis  of  cyst  of  the  pancreas  fairly  established,  but 
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referred  a  sample  of  ihe  fluid  to  Prof.  A.  R.  Davidson  for  examination, 
with  the  following  result : 

"  Reaction  slightly  alkaline. 
Chloride  of  sodium,  0.57  per  cent. 
Albumin,  10  per  cent,  by  volume. 
Urea,  none. 
Succinic  acid,  none. 
Sugar  present  in  small  quantities. 
Paraglobulin,   none. 
Fibrinogen,  none. 

Spectroscopic  examination  negative. 
Specific  gravity,  1.0075. 

"Cod-liver  oil  mixed  with  the  fluid  in  the  proportion  of  one-tenth 
its  volume  was  completely  emulsified.  Tiie  small  quantity  of  fluid 
received  prevented  any  experiments  as  to  action  on  starch  or  examina- 
tion for  leucin  and  tyrosin." 

On  the  night  of  the  24th,  the  patient  had  violent  pain  in  the  abdo- 
men, copious  vomiting,  and  collapse. 

On  the  25th  of  October,  at  11  a.  m.,  with  the  assistance  of  Dr. 
Mickle,  and  in  the  presence  of  Drs.  King,  Rogers,  and  Davidson,  I 
made  an  opening  into  the  abdominal  cavity  about  midway  between  the 
end  of  the  sternum  and  the  umbilicus  in  the  median  line  ;  after  the  peri- 
toneum (which  was  normal)  was  opened,  a  quantity  of  fluid  similar  to 
that  withdrawn  by  the  syringe  welled  up  from  the  peritoneal  cavity. 
The  cyst  had  evidently  ruplurc-d,  and  collapsed  probably  during  the 
manipulation  antecedent  to  the  abdominal  incision.  The  finger  was 
used  to  explore.  The  colon  was  displaced  downward  on  a  level  with 
the  umbilicus ;  behind  the  stomach,  and  below  its  greater  curvature 
could  be  felt  the  collapsed  cyst  wall;  the  peritoneal  cavity  was  emptied 
of  fluid  by  turning  the  patient  on  one  side  and  compressing  the  ab- 
dominal walls.  The  ragged  edges  of  the  cyst  wall  were  stitched  with 
the  peritoneum,  and  the  abdominal  wound  closed  vvith  aseptic  silk 
sutures  and  dressed  with  a  pal  of  iodoform  gauze.  The  condition  of 
the  patient  before  the  operation  led  us  to  think  that  death  was  immi- 
nent.    After  the  operation  he  rallied  and  seemed  better. 

October  26.  Temp.  99°,  pulse  84,  no  vomiting,  no  pain.  Ordered 
peptonized  milk,  two  tablespoonfuls  every  hour,  with  hot  water  occa- 
sionally in   small  quantities  to  allay  thirst. 

2jth.  Patient  passed   a  comfortable  night,  no   pain,  no  abdominal 
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tenderness,  no  tympanites.  Pulse  84,  temp.  99^.  Continued  l)ep- 
tonized  milk,  which  is  retained  and  does  not  cause  nausea,  this  being 
the  first  food  retained  for  four  weeks. 

joih.   Pulse  84,  temp,  normal,  no  pain,  no  vomiting,  bowels  moved. 

November  i.  Dressing  changed  ;  union  by  first  intention,  except  a 
small  point  about  half  an  inch  long  at  the  upper  angle  of  wound. 

jd.  Dressing  removed,  prominence  showing  in  epigastric  region, 
dulness  on  percussion.  Cyst  evidently  refilling.  Lower  angle  of 
wound  opened  under  chloroform  and  drainage  tube  introduced,  about 
one  and  a  half  ounces  of  fluid  escaped. 

^th.  Patient  passed  a  bad  night  from  pain  and  vomiting,  which  was 
relieved  by  morph.  sulph.  gr.  ^,  hypodermatically.  Pulse  90,  temp, 
normal.  Vomited  occasionally  a  greenish  frothy  fluid,  and  constantly 
spitting  a  mouthful  of  saliva.  Ordered  peptonized  milk  and  beef  by 
enema. 

yth.  No  vomiting,  no  pain,  fluid  discharging  through  drainage  tube 
and  macerating  skin  of  abdomen. 

From  this  time  on  the  patient  rapidly  improved,  the  discharge  gradu- 
ally diminished.  His  appetite  and  nutrition  improved,  he  was  dis- 
charged cured  on  December  6,  1886. 

When  I  last  him,  about  three  months  after  the  operation,  he  was 
quite  well,  fat,  and  to  all  appearances  completely  cured. 

The  subject  of  the  surgery  of  the  pancreas  has  been  ably  and 
exhaustively  treated  by  Dr.  Senn,  in  a  paper  read  by  him  before 
the  American  Surgical  Association,  in  Washington,  D.  C,  April, 
1886,  and  also  in  a  paper  on  "  Cysts  of  the  Pancreas,"  read  in  the 
Section  on  Surgery  and  Anatomy,  at  the  thirty-sixth  annual 
meeting  of  the  American  Medical  Association.  In  the  latter 
paper  he  describes  a  case  of  cyst  of  the  pancreas  occurring  in 
his  own  practice,  apparently  from  injury.  So  far  as  I  know^, 
these  are  the  only  two  cases  reported  in  America,  in  which  a 
correct  diagnosis  was  made,  and  the  cyst  successfully  treated 
by  surgical  measures. 
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Ix  any  case  in  which  a  patient  dies,  and  on  examination  of  the 
body  it  is  found  that  there  is  a  condition  of  putrefaction  within 
the  peritoneal  cavity,  it  may  be  assumed,  other  conditions  being 
the  same,  that  there  should  have  been  drainage  to  carry  off  the 
fluids  before  they  became  putrid.  To  carry  them  off  after  be- 
coming putrid  may  be  better  than  not  to  remove  them  at  all,  but 
the  primary  drainage  of  non-putrid  liquids  would,  of  course, 
have  prevented  their  putrefaction. 

In  all  cases,  therefore,  in  which  secondary  drainage  is  ulti- 
mately indicated,  primary  drainage,  properly  managed,  would 
have  prevented  the  subsequent  putrefaction  and  the  indications 
for  secondary  drainage. 

In  any  other  kind  of  wounds,  the  necessity  for  subsequent  or 
secondary  drainage  implies  that  if  the  wound  had  been  drained 
in  the  first  instance,  the  putrefaction  requiring  secondary  drainage 
would  not  have  occurred.  This  is  upon  the  supposition  that  the 
primary  drainage  is  so  managed  that  no  putrefactive  changes 
occur  in  the  wound.  The  presence  of  putrefaction  in  connection 
with  primary  drainage  may  be  taken  as  evidence  that  the 
management  of  the  drainage  has  been  defective.  The  manage- 
ment of  the  primary  drainage,  to  be  efficient,  must  be,  not  simply 
the  furnishing  of  an  outlet  for  the  discharge  of  fluids,  because  it 
is  impossible  to  prevent  the  entrance  of  air  while  the  plug  is 
removed  and  the  tube  is  open.  The  greatest  objection  to  pri- 
mary drainage  without  irrigation,  has  arisen  from  the  considera- 
tion that  the  tube  which  lets  out  fluids  also  lets  in  enemies  float- 
ing in  the  air,  which  enter  and  fill  the  tube  immediately  upon 


562  PRINCE, 

the   cessation  of  the   flow  of  fluid   from   within,  and   before   the 
tube  is  again  plugged  with  cotton. 

In  drainage  without  irrigation  this  must  happen,  unless  the 
flow  is  constant.  In  the  drainage  which  occurs  immediate!}'  or 
during  a  few  hours  after  tapping  for  ascites,  the  flow  of  fluid  is 
constant,  and,  therefore,  destructive  agents  do  not  enter  against 
a  current  which  fills  the  opening,  the  case  being  that,  with  the 
cessation  of  the  current,  the  opening  spontaneously  closes. 

In  the  puncturing  of  the  integument  of  the  feet  in  anasarca  it 
is  rare  that  any  morbid  inflammation  occurs,  because  the  flow  is 
constant,  and  on  its  cessation  the  puncture  becomes  closed  by 
organizable  lymph.  With  a  non-collapsable  inorganic  tube  the 
case  is  different.  The  tube  does  not  close  with  the  cessation  of 
the  current  or  diminish  with  the  amount  of  the  flow.  This  is  a 
general  consideration  which  illustrates  the  frequent  failure  of 
abdominal  and  pelvic  drainage,  when  practised  without  proper 
provision  for  the  introduction  and  withdrawal  of  antiseptic  liquids 
which  are  preventive  of  putrefaction. 

Inflammation,  according  to  the  old  definition — /.  e.,  an  event 
characterized  by  pain,  redness,  heat,  and  swelling — is  an  occur- 
rence devoid  of  danger  and  soon  to  disappear;  but  when  patho- 
genic complications  occur,  there  is  the  most  urgent  necessity  for 
correcting  the  morbid  changes  and  removing  what  never  ought 
to  have  got  in. 

It  is  assumed  here,  that  when  secondary  drainage  is  necessary, 
it  ought  to  have  been  primary;  but  this  is  assuming  what  may 
sometimes  be  impossible  to  know  beforehand.  It  may  be  in- 
ferred from  this  drift,  that  dependent  drainage,  or  that  in  which 
fluids  escape  by  their  own  weight,  is  very  desirable  in  wounds  of 
the  peritoneum,  as  well  as  in  those  of  other  parts. 

An  ascending  drainage,  to  be  efficient,  must  be  made  by  means 
of  suction,  and  that  cannot  act  beyond  the  inner  end  of  the  drain- 
age tube  at  the  close  of  the  pumping  process,  so  that  a  little  fluid 
must  every  time  be  left  behind.  In  dependent  drainage,  the  fluid 
as  it  is  formed  flows  toward  the  tube  and  makes,  therefore,  no 
accumulation  in  which  putrefactive  changes  can  occur.  In  de- 
pendent drainage,  the  injection  or  flushing  fluid  flows  back  and 
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escapes  immediately,  while  in  ascending  drainage  the  irrigating 
fluid  may  escape  and  not  be  recaptured.  There  would  be  no 
harm  in  this  if  the  antiseptic  were  itself  of  a  non-irrigating  or 
non-poisonous  character.  In  the  case  of  a  solution  of  HgCL 
it  is  desirable  that  all  the  fluid  shall  escape  right  away  after  it 
has  bathed  the  surfaces  to  which  it  was  intended  io  be  applied. 
In  the  male  patient,  descending  drainage  may  be  impracticable 
unless  it   is   made  through   the  rectum,  while  in  the  female  it  is 


Fig.  I. 


Drainage  from  the  utero-rectal  cul-de-sac  by  a  tube  15  millimetres  in  diameter,  stitched 
fast  by  a  suture,  to  be  released  by  cutting  at  the  lower  or  outer  end  of  the  tube.  The 
large  drainage  tube  receives  a  smaller  tube  for  flushing  the  drainage  area,  and  in  the  interim 
the  small  tube  is  withdrawn,  and  cotton  introduced  as  a  filter  for  the  entering  air.  After 
total  extirpation  of  the  uterus  through  the  vagina,  the  tube  is  introduced  and  fastened  to 
some  of  the  tissues,  to  prevent  its  being  accidentally  displaced.  For  pelvic  drainage  in  a 
man,  the  larger  tube  should  be  introduced  through  the  rectum,  after  which  the  ni  inage- 
ment  is  in  the  same  way. 

always  practicable  through  the  vagina  by  an  orifice  made  behind 
the  uterus.  In  total  extirpation  of  the  uterus,  there  being  alread}' 
an  opening  into  the  peritoneal  cavity,  the  problem  of  descending 
drainage  is  very  easily  solved. 

Fig.  I    illustrates   a   form  of  drainage   tube,  the  upper  end  of 
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which  is  stitched  fast  by  a  long  thread,  which  may  be  cut  at  the 
lower  end  and  pulled  out  when  the  presence  of  the  tube  is  no 
longer  necessary. 

This  tube  is  made  large  enough  so  that  a  smaller  tube  may  be 
introduced  inside  for  the  purpose  of  irrigation. 

It  differs  from  the  tube  of  Dr.  A.  Martin,  of  Berlin,  in  being 
retained  by  a  stitch,  and  not  held  by  a  complicated  cross-piece 
at  the  inner  end  of  the  tube. 

In  a  laparotomy  in  which  the  tube  is  introduced  through  an 
opening  made  for  the  purpose,  the  stitch  is  introduced  inside  the 
pelvic  cavity.  In  case  of  an  operation  from  below,  removing  the 
uterus,  the  stitch  is  introduced,  the  operator  working  from  below. 

Fig.  2. 


A  trocar  six  inches  in  length,  the  canula  having  a  slide  to  go  on  the  outside  of  it  for 
passage  through  the  basis  of  the  cul-de-sac,  following  the  penetration  by  the  trocar. 
This  triangular  follower  is  intended  to  pull  in  the  large  drainage  tube  by  thread  attached, 
which,  when  armed  with  a  needle,  fastens  the  upper  end  of  the  tube  to  the  neighboring 
tissues.  The  thread  is  fastened  or  knotted  to  the  lower  end  of  the  tube.  On  cutting  this 
knot  the  tube  is  released,  and  can  be  drawn  away  when  no  longer  needed.  For  pelvic 
drainage  in  the  male,  the  trocar  must  be  introduced  through  the  rectum,  after  which  the 
management  is  the  same. 

The  figure  shows  the  tube  wrapped  over  the  upper  portion 
with  gauze  antiseptically  treated,  so  as  to  prevent  the  ascent  of 
noxious  agents  along  the  outside  of  the  tube. 

Fig.  2  shows  the  trocar  by  which  an  opening  is  made  behind 
the  uterus. 
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1.  It  is  assumed  that  in  cases  in  which  drainage  is  employed, 
all  the  conditions  of  success  should  be  observed,  including  suc- 
tion and  irrigation. 

2.  It  is  assumed  that  after  the  production  of  extensive  raw 
surfaces  within  the  peritoneal  cavity  there  should  be  drainage. 
The  recovery  of  large  numbers  of  such  cases  without  drainage, 
does  not  prove  that  it  is  not  important  as  a  general  rule.  Cases 
in  which  there  are  no  raw  surfaces,  or  only  very  small  ones,  may 
be  left  without  drainage. 

The  character  of  the  air  which  enters  the  peritoneal  cavity  is 
worth)'  of  consideration.  An  exposure  to  the  air  of  a  room 
covered  by  a  carpet,  and,  therefore,  full  of  dust,  may  require 
drainage,  while  a  dustless  air,  the  dust  being  removed  by  cotton, 
or  being  absent  through  other  means,  constitutes  a  condition 
making  drainage  less  necessary. 

The  greater  the  tendency  to  decomposition  in  the  fluids  exuded 
from  the  injured  surfaces,  the  greater  the  necessity  for  drainage 
The  greater  the  prostration  of  general  health,  the  greater  need 
of  drainage.  The  purer  the  air  and  the  better  the  general  health ; 
the  shorter  the  atmospheric  exposure  and  the  more  free  the  peri- 
toneal cavity  is  from  substances  introduced  from  without,  the 
less  the  necessity  for  drainage. 

The  following  case  illustrates  the  employment  of  this  drainage 
tube: 

Total  vaginal  extirpation  of  the  uterus. — Mrs.  J.,  aged  forty- five 
years,  of  good  stature  and  general  make-up,  had  been  troubled  with 
hemorrhage  and  a  foul-smelling  discharge  for  several  months.  The  os 
was  large  and  the  cervical  canal  was  the  seat  of  epitheliomatous  de- 
generation. 

February  11,  1888.  The  anesthetization  was  commenced  at  1.30  and 
the  operation  was  finished  at  4.30.  The  pulse  and  temperature  kept 
up  pretty  well.  At  the  beginning  of  the  operation,  and  again  at  its 
close,  a  hypodermatic  injection  was  given,  containing: 

S. — Morph.  %  grain,  0.016  gramme. 

Fl.  ext.  digitalis  6  minims,  0.3900  cubic  centimetre. 

The  uterus  was  first  transfixed  as  high  as  possible,  and  a  thread  was 
drawn  in,  in  order  to  serve  for  drawing  down  the  organ.     The  work 
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was  done  by  scissors  ;  first  encircling  the  neck,  and  after  that,  tying  a 
portion  of  the  tissue  of  the  broad  ligaments  and  then  cutting  between 
the  ligatures  and  the  uteius.  The  body  of  the  uterus  was  not  turned 
out  by  anteverting  it  or  retroyerting  it,  until  just  at  the  last,  and  one 
side  was  finally  detached  before  the  other.  After  the  first  incisions, 
everything  was  tied  before  being  cut.  The  bladder  was  torn  in  two 
places,  but  the  accident  was  not  known  at  the  time  it  occurred.  A 
wide  opening  into  the  peritoneal  cavity  remained,  and  no  attempt  was 
made  to  close  it.  The  drainage  tube  just  explained  was  introduced 
and  lield  its  position  by  the  long  stitch  shown  in  the  figure. 

It  was  found  by  examination  after  the  operation,  that  the  left  side  of 
the  uterus  had  been  shaved  close,  but  on  the  right  side  a  part  of  the 
round  ligament  had  been  brought  away  along  with  the  uterus. 

The  organ,  after  removal,  weighed  5  ounces  or  160  grammes. 
Breadth  from  the  root  of  one  horn  to  that  of  the  other,  2^^  inches, 
76  millimetres. 

The  cancerous  degeneration  filled  the  whole  cervical  canal,  but  had 
not  ascended  into  the  cavity  of  the  body. 

In  the  management  of  the  drainage  tube,  the  upper  part  of  the  tube 
was  wrapped  with  six  turns  of  iodoform  gauze  for  the  purpose  of  pre- 
venting the  free  entrance  into  the  peritoneal  cavity  of  fluids  or  gases 
outside  of  the  tube. 

A  smaller  tube  was  inserted  through  the  larger  tube  to  its  inner  ex- 
tremity every  three  hours,  by  which  the  lower  pelvis  was  injected  with 
a  weak  solution  of  carbolic  acid.  Once  a  day  a  sublimate  solution 
(i:icoo)  was  employed.  In  the  meantime,  a  cotton  plug  was  kept  in 
the  large  tube. 

The  highest  rate  of  pulse  in  the  progress  of  recovery  was  120,  and 
the  highest  temperature  100''.  The  recovery  was  slow  but  free  from 
any  reverse. 

September  I j.  A  plastic  operation  has  been  made  for  the  closure  of 
the  leak  in  the  base  of  the  bladder,  but  this  has  not  been  completely 
successful.     There  has  been  return  of  the  carcinomatous  growth. 

I  have  made  four  total  extirpations  of  the  uterus  : 

1st,  1884:    the    patient  dying  of  hemorrhage  from  insecure 

closure  of  the  arteries. 

2d,  1885  :    An   operation   by   laparotomy  (Freund's  method), 

the  patient  dying  in  twenty-four  hours  from  shock,  never  having 

become  warm  after  the  operation. 
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3d,  1888:  The  case  referred  to  above  (page  565I. 

4th,  Vaginal :  The  patient  dying  in  twenty-four  hours  froin 
shock  ;   never  having  become  warm  after  the  operation. 

The  first  died  through  want  of  skill.  The  other  two  fatal 
cases  were  in  extremely  prostrated  health,  and  the  shock  was  a 
result  not  strange  to  have  occurred. 

Intimately  associated  with  the  drainage  of  a  wound  is  the 
manner  of  dressing.  It  is  sometimes  desirable  to  have  the  outer 
end  of  a  drainage  tube  surrounded  by  the  material  of  a  perma- 
nent dry-dressing  which  will  be  an  absorbent,  and  at  the  same 
time  an  antiseptic  agent. 

The  same  desideratum  of  an  absorbent,  by  a  material  which 
is  at  the  same  time  in  some  degree  soluble,  applies  to  wounds 
which  are  not  drained;  in  order  that  an\*  oozing  between  the 
stitches  shall  meet  a  soluble  antiseptic,  making  septic  infection 
impossible  from  this  source. 

Nothing  yet  employed  by  the  writer  fulfils  the  indications  so 
well  as  dry  powdered  boric  acid.  It  is  applied  in  large  quantity 
over  any  wound,  without  any  intervening  substance.  If  a  drain- 
age tube  is  employed  without  the  purpose  of  subsequent  suction 
and  irrigation,  the  outer  end  is  buried  in  the  dry  powder.  The 
object  of  the  drainage  would  be,  in  this  case,  the  escape  of  slowly 
effused  blood,  in  order  to  save  the  cutaneous  flaps  from  disten- 
tion, and  to  avoid  the  subsequent  slow  absorption  of  the  clot. 
The  clot  is  better  to  be  in  the  boric  acid  than  in  the  wound.  It 
is  necessary  to  have  the  wound  in  such  case  covered  by  powdered 
boric  acid  an  inch  thick. 

If  the  flow  of  blood  should  occur  with  much  rapidity,  it  may 
escape  along  the  surface  from  under  the  dressing,  which  can  only 
absorb  the  blood  slowly.  In  that  case,  the  dressing  should  be 
removed  and  replaced  by  new  boric  powder. 

For  a  dressing  for  fixation,  as  for  a  compound  fracture,  the 
boric  powder  works  well  with  a  gypsum  splint  superimposed  ; 
the  gypsum  having  been  wet  with  a  solution  of  sublimate,  i  to 
1000. 

It  is  not  necessary  that  the  boric  acid  should  be  chemically 
pure.     The  commercial   powdered  boric  acid  is  sufficiently  pure 
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for  this  purpose.  Boric  acid  smarts  a  raw  surface,  so  that  there 
should  be  a  thin  covering  of  antiseptic  musHn,  made  so  by  car- 
boHzed  oil  or  other  unirritating  material. 

As  boric  acid  cannot  act  as  a  gas,  it  cannot  exercise  antiseptic 
properties  beyond  the  reach  of  its  solution. 

In  cases  of  sloughs  already  in  a  putrid  condition,  it  is  found 
that  a  layer  of  the  powder,  thick  enough  to  absorb  all  the  fluid 
produced  during  some  hours,  is  rendered  effective  in  combating 
further  septic  progress,  by  burying  oil  of  cinnamon  (oil  of  cassia) 
in  the  boric  acid.  The  vapor  of  the  oil  penetrates  the  powder, 
and  penetrates  the  slough  to  some  extent.  The  antiseptic  capa- 
bilities of  oil  of  cassia  have  been  developed  by  Dr.  G.  V.  Black, 
and  he  has  found  by  culture  experiments  that  it  is  superior  to 
true  oil  of  cinnamon.  The  oil  should  not  come  directly  in  con- 
tact with  the  skin,  on  account  of  its  irritating  character. 

The  occurrence  of  pain,  heat,  swelling,  and  redness,  events 
formerly  enumerated  to  define  inflammation,  requires  a  wet  dress- 
ing, which  should  be  at  the  same  time  antiseptic.  In  case  of 
suppuration,  it  should  be  made  to  penetrate  to  the  depth  of  the 
inflammation,  and  constitute  a  drainage. 

Accidental  wounds  that  have  been  exposed  to  the  air  a  con- 
siderable time,  do  best  with  a  wet  dressing,  which  amounts  to  a 
perpetual  irrigation.  If  the  wet  dressing  is  allowed  to  become 
hot  and  odorous,  from  the  decomposition  of  infiltrated  fluids,  it 
becomes  a  poison,  instead  of  a  preventive.  It  is,  therefore,  neces- 
sary to  renew  the  liquid  application  at  stated  periods,  and  a  safe 
period  is  twenty  minutes. 
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